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Mditorial Comments 


Year Greetings. 


take the opportunity of extending to our readers since 


for a happy and prosperous New Year 


[ll-fated Port. 

th its tragic experience still fresh in 

e in the teelings of ordinary humanity about the 
of Shanghai without a keen sense of pity and commisera 
for its unfortunate inhabitants, who have been the victims 
it latest and crowning phase of civilised warfare: indis 
ate slaughter. Not that Shanghai has been exempt from 
‘e Visitations in the past. There capture of the 
or rather of the native quarter, in 1853, by a band of 
vents who held it for eighteen months, and again in 1860 
t861, when truculent rebels advanced to the walls, to be 
n back, however, by British troops and volunteers. It was 
is connection that the renowned General Gordon acquired 
istinctive title of ‘‘ Chinese Gordon,’’ through taking over 
ommand of the indisciplined Chinese army, and _ bringing 


mind we should be 


to write 


was the 


to a standard of efficiency which it had not previously 
n. 

China is a country of strange vicissitudes, and the events 
e last few months are only in accordance with the ex 


ices of the past. A great nation, with an ancient civilisa 
but inchoate, disorganised and torn by internal 
she has repeatedly been at the mercy of lawless invaders, 
her borders have been encroached upon from time to time 
ist by those who, attracted by the possibilities of trade, 
brought with them the benefits of settled administration 
nghai has always exercised an attraction for the commer 
dventurer. Located in a favourable situation close to the 
ry of one of the largest navigable rivers in the world, on 
isternmost central point of the Chinese seaboard, it is the 


dissen 


il outlet for the vast area of the basin of the Yangtze 
is a richly productive region, at the same time that it 
des a market for large quantities of Chinese goods, im 


d for local use and partly for re-export. It 
ut exaggeration that on account of the physical conforma 
4 the country and its geographical barriers, Shanghai has 

ts hinterland nearly half of China proper. It enjoys, with 

Kong, the distinction of being a_ principal centre of 
rm trade for the countries of both hemispheres. 
lese riptive account of the Port of Hong Kong appeared in 
ssue of this Journal for December, 1936, and the leading 
and illustrated Supplement of this number form a fitting 
el thereto. Whether, in the course of the warfare now raging, 
Kong will suffer in any degree, is a matter for conjecture, 

the fate of the whole of China is in the balance and, with a 

and implacable adversary, the circumstances afford slight 

d for optimistic hopes about the future. This country 
be thankful if it escapes embroilment in a conflict in which 

sh interests are unfortunately involved to an extent which 
for the highest diplomacy and restraint. 


may be said 


exercise of the 
r-time Conditions at Ports. 


ith wars and rumours of wars so much afloat in the air, 
ever desirable it may be to avoid an alarmist attitude, it 
be felt that the article on ‘‘ War-time Port Operation ’’ by 
Ross-Johnson, which appears in this issue, is very timely. 
unfortunate confusion which prevailed in the last war at 

British ports, due to the movement of troops and military 


D.Sc. BLE. F.ARS.E. MiAnst.Cl JANUARY, 
stores witl regar 
ormal operat 5s ol ( ‘ 1M 
must not be repe ‘ ( ert restrict re ! 
inevitable and have to be endure | mere 
blood of a country nd in the ¢ ( oT the ritis | 
trathc and trade must be n ntainec t cost | ‘ 
is not to perish for lack of supplic both in fooe 
turing material Mr. Ross- Johns« f1 
knowledge of the resu 1 ot ra 
in transit sheds, is able to p t et 
it behoves those in « ree ‘of Militar ( ti 
very carefully, lest while they are « prot 
country trom invasik they overloc¢ the 1 nece 
keeping it in existence 
Coastal Shipping and the Smaller Ports. 

In an address to the British Motor and Sailing Ship Ow 
Association on the occasion of the Ar Meeting Dx 
ber, Mr. W. J. Everard, the President, made legations of 
of a progressive policy on the part of certain min | 
authorities of this country His motive was. to ree 
provision of such facilities and improvements as were req 
to meet the needs of the coastal trade TI Was necessary 
said, if full advantage was to be tak f the determinat 
coasting owners to maintain and develop coastwise shipping 
providing up-to-date ships and _ efficic vorking arrangeme 

A am afraid,’’ he added that my experience 
last twelve months, there has beer regrettable tend 
the part of one or two authorities to under-estil e the esse 
tial need of making adjustments in dues nd provid I 
inexpensive additional facilities, with the result that sev 
thousands of tons of traffic have been lost to rail and ro 

rhis is a rather serious indictment of the enterpris« ( 
tive of the port authorities concerned d, if bstantiate 
should call for their serious reflection The coastal trad 
showing signs of a welcome revival hicl to be enc 
to the utmost in the lerests of th anol et n l} 
may, of course, be nother side to the matte1 d it 
be interesting, as well as fair, to hear what the accused at 
ties have to say in their defence As Mr. Everard’s speec 
been widely circulated, it is surely incumbe mm ther ‘ 
cr to take action to remove the ¢ ise oft 
The Proposed Bridge cver the Severn. 

Phe proposal for a bridge over the Sever kestuar 
been revived since the rejection by Parliament of the Bil 
1936, the Minister of [ransport has been busy during the | 
month, receiving deputations on bot! des of the questi 
one In support and the other ir Oppositiol 1 Del I 
the latter view, it was urged that. great ippreher 
was felt by navigational interests, who were of the opi! 
that the construction of such bridge would interfer 
navigation, and obstruct what is now natural traffic | 
[The bridge, it was contended, is not public need, muc 
a national necessity, and in any event the serious effect « 
Port of Gloucester and the system of waterways and ind 
associated therewith would far outweigh any advantages wl 


a bridge might confer The Minister (Dr. Burgin) assured 
hostile deputation that he would not bi 
scheme unless he were satisfied, after full 


its effect would not be that which the deputation feared 


investigation 


1938 
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prepared to support 
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Editorial Comments—continued 


A Uniform System of Buoyage. 


The reproduction in this issue of the address by Mr. 
Mackenzie at the Inter-State Conference of Australian Harbour 
Authorities comes appropriately with the issue of the blue book 
by H.M. Stationery Office on the International Agreement for 
a Uniform System of Maritime Buoyage. The evils of the 
present unconformity of maritime signals have long been re- 
cognised and deplored, and conferences have been held from 
time to time in the hope of securing the adoption of a common 
standard and a universal system. Hitherto, these attempts 
have not been successful, for a variety of reasons, principally 
in that, so far as some countries are concerned, the step would 
involve changes too drastic in the character of the signals to 
which their nationals have become accustomed. Under the 
auspices of the League of Nations, however, a fresh attempt 
has recently been made at Geneva, where an agreement was 
signed on May 13th last, by the representatives of thirteen 
countries, comprising, in addition to Great Britain, Belgium, 
India, China, Estonia, Finland, Latvia, Morocco, Monaco, 
Sweden, Tunis, Turkey and the Soviet Republics. The 
omissions from this list are, it must be admitted, important and 
significant. France, the United States, Germany and _ Italy, 
not to mention other countries, represent abstentions which 
deprive the Agreement of no inconsiderable degree of weight 
and influence. Still, in so far as it goes, the proposed system is 
a step forward, and, in course of time, it may be hoped that 
more general agreement will be secured. 

The full display of diagrams to be found in the Blue Book is 
too complex in colour characteristics for inclusion in these 
columns, but there will be found reproduced on another page 
a diagram showing types of marks as defined in the rules which, 
as stated above, are printed in the Blue Book, the. price of 
which is Is. 3d. net. 

It may be added that the rules are based on two systems of 
buoyage, the Lateral and the Cardinal. The former is gener- 
ally used for well-defined channels, buoyage-marks indicating 
the position of dangers in relation to the route to be followed 
by mariners in the vicinity. The Cardinal system is used to 
indicate dangers in cases where the coast is flanked by numerous 
islands, rocks and shoals, as well as to point out dangers in the 
open sea. In this system the (true) bearing of the mark from 
the danger is indicated to the nearest cardinal point. One or 
other of both systems may be used in the same country, accord- 
ing to preference or local requirements, provided that the limits 
of their respective use are clearly shown on nautical documents 
and, if necessary, by appropriate marks. 

It is to be noted that the Agreement remains to be ratified 
by the respective governments concerned, and that it does not 
enter into force until the ninetieth day following its definitive 
acceptance by ten governments. 


Atlantic Greyhounds. 

The possibilities—we hesitate to say the practicabilities—of 
ocean travel in the proximate future, as outlined in the remark- 
ably imaginative and suggestive paper read before the Institute 
of Marine Engineers on December 15th by Monsieur Pierre de 
Malglaive and Mr. A. C. Hardy, are matters for the considera- 
tion of the naval architect, the shipbuilder and the shipowner 
rather than for that of the port authority, and in so far as 
questions of speed, stream-lining, fuel consumption and _hori- 
zontal exhaust ducts are concerned, we may not venture to 
intrude our inexpert comments upon them. But in one respect 
the joint authors made a direct reference to the sphere of opera- 
tions ashore, which, in our view, certainly merits the attention 
of port officials. 

They pointed out that it was incongruous (they might justi- 
fiably have said, absurd) that ships should be pushed to the 
utmost limit of their propelling power to obtain an increase in 
speed in the voyage across the Atlantic at great expense to their 
owners with the object of saving a few hours of crossing time, 
if that exiguous and precious economy is to be frittered away 
in needless and vexatious delays on arrival, through routine 
formalities prior to disembarkation, and Customs examinations 
requirements before passengers are free to leave the quay. 

rhey alluded to a scheme put forward many years ago on the 
other side of the Atlantic for providing docking facilities at 
Montauk Bay, Long Island, from a position near which point 
to a Manhattan pier at New York, express liners take nearly 
ten hours, and they claimed that merely by the exercise of 
reasonable expedition in arrival procedure at the nearest place 
of landing, nearly a full day could be saved in the schedule of 
a vessel’s passage time. 

Whether this be an accurate statement or not, and whether 
the authors’ suggestions for curtailing delays are possible or the 
reverse, the fact remains that landing arrangements on _ both 
sides of the Atlantic admit of a considerable degree of accelera- 
tion, and we would invite the attention of the Customs and 
Port Medical Authorities, as well as that of the Steamship Com- 
panies, to the opportunities which present themselves for im- 
provement in this respect. In common with others, we our- 


selves have experienced the vexatious and irritating loss of time 
involved in complying with Customs regulations, in passport 
inspection and baggage examination, and we are of opinion that 
the authors are fully justified in their strictures on the present 
order of things. 

On this side of the Atlantic the authors suggest port 
terminals in Cornwall and Brittany connected with the capitals 
of their respective countries by express train services. Attempts 
have been made in the past to promote a landing point at St. 
Just, near Falmouth, where harbourage facilities are a natural 
feature, but the heavy cost of quayage construction with port 
equipment and rail connections, has proved a deterrent to the 
investment of capital in an undertaking which would require 
considerably more financial support than the dues arising from 
the intermittent calls of fast liners. 

To cross the Atlantic in an 84-hour quay-to-quay trip n 
perhaps be a visionary conception at the moment, but if eff 
tive competition with air transport is to be maintained in the 
not distant future, some such ideal will have to be present in the 
minds of those who wish to retain for their fleets the popularity 
which sea surface travel has enjoyed in the past. : 


River Conservancy Responsibilities. 


The navigation of the Humber has always been a matter of 
some uncertainty and difficulty, on account of the instability of 
the ship channel, which has a regrettable propensity to wander 
at will from one side of the estuary to the other. In May last 
we published a diagram showing how twice within the spac 
of twelve months it had moved across from the Lincolnsh nr 
coast to the Yorkshire coast and back again. With this fict 
in mind, our readers would scarcely be surprised at the fate 
which overtook the unfortunate “‘ Neptun’’ on June 27th last 
year. 
Board to the demarcation of the channel by moving the lig tt 
ship at Middle Whitton to suit the changing conditions and by 
issuing the necessary notification to mariners, the vessel uncer 
the charge of a pilot, while coming down from Goole, went 
aground, broke her back and became a total loss. 

The allocation of responsibility for the stranding has _ been 
the subject of a legal action, which is reported and commented 
upon by our Legal Correspondent in another page. We do 1 
propose to discuss the legal technicalities of the case, but it is 
important to draw the attention of our readers to the duties a 
obligations of a Conservancy Board as laid down in his judg 
ment by Mr. Justice Langton, with the collaboration of the t 
Elder Brethren of Trinity House who assisted him in hearing 
the case. ; 

It is to be noted that, having received their powers by virtue 
of transfer from the former Hull Trinity House, the duties and 
responsibilities arising out of the exercise of these powers, which 
are ancient in origin, were not expressly defined. 


it indicates by the placing of buoys and lightships, but, even 
so, there are limits to the knowledge and prescience of those i 


charge, especially under the changing conditions of the locality 
Having, therefore, done all that was humanly possible under] 


circumstances which were admittedly difficult, and having exer- 
cised that reasonable degree of care which is the ultimate exte1 
of serviceable duty, it was held that no ground for a claim 
damages existed against the Conservancy Board—a decision 
which will commend itself to our readers with, in the case of 
river authorities, a definite feeling of relief. 








Thames Barrage Inquiry. 

The following notification has been issued: 

The Port of London Authority, having agreed to a Publi 
Inquiry being held upon the proposal to construct a_ barrage 


across the River Thames within the Port of London, have 
appointed, on the nomination of the President of the Institu- 
tion of Civil Engineers, Sir Henry Maybury, G.B.b. 
K.C.M.G., C.B., M.Inst.C.E., to hold the Inquiry. He will] 


have as navigational assessor Capt. A. H. Ryley, who has been 


appointed by the Board of Trinity House on the nomination of | 


the Deputy Master. 

The Inquiry will be opened at 10.30 a.m. on 29th March, 
1938, at the Offices of the !’ort of London Authority, Trinity 
square, £..C.3. 


Persons desirous of submitting at the Inquiry proposals for J 


the construction of a barrage must deposit with the Secretary 


of the Port of London Authority on or before 31st January J 


next, plans and sections fully descriptive of the works proposed, 
drawn to a scale of six inches to the mile. 

Any plans and sections so submitted may be inspected at 
the Offices of the Port Authority on and after the 1st February 
next, between the hours of 10 a.m. and 5 p.m. from Mondays 


to Fridays inclusive, and from 10 a.m. to 12 noon on Saturdays. § 
Persons desirous of giving evidence at the Inquiry may lhe 
™ 7 * 


heard personally or by Counsel, Solicitor or other Agent. 


Despite the attention given by the Humber Conservancy | 


Common § 
sense would, of course, suggest that a buoyage authority must J 
essentially guarantee the safety for shipping of the course which § 
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The Port of Shanghai 


By C. A. MIDDLETON SMITH, M.Sc., M.I.Mech.E., Taikoo Professor of Engineering in the University of Hong Kong 


™ HANGHAI is the premier port of China, through which The Whangpoo Conservancy Board 
more than half of the foreign trade of the country rhe harbour of Shanghai presents one of the best I 
passes. It could not have so developed but for the many in the world of the triumph of man over obstacles form 
improvements made in its harbour facilities during the Nature. It is the lower channel of the Whangpoo River 
st fifty or sixty years. It is now the commercial metropolis of | 21 sea miles long. It is entirely due to the practical work 
(hina, containing a cosmopolitan population of over three researches, of harbour engineers that larg ean-going v¢ 
llions, and although the vast majority of the people in now navigate the Whangpoo River ft Wi te 
1anghai are Chinese, yet almost every nation on the earth is Shanghai Wharves, and also th pproache 
represented. Amongst the millions nd { 


Chinese are natives from all of the \ R 1] Wor 
the provinces of China, a land of one sung t ( 
written script but of many local What o Rive 
dialects. English is now, almost in- The WI ( ‘ 
variably, the language of foreign Board consist { nominee of 
trade in the Far East, and it is not Ministry for foreign affairs (Chin 
uncommon for Chinese in Shanghai the Commissioner of Customs 
from different districts to commu- Shanghai (foreigi nd the H 
nicate with each other in the English bour Master (foreig1 The pi 
language. pal officer is the Engineer-in-Chiet 
\ panoramic view of a portion of until it ( D1 Herbert 
the harbour is shown above, in which Chath M.I C.J vhose sery 
the main features are the modern re now retain Cr 
buildings in the International Engineet The Boare { 
Settlement. On the Supplement will derived frot ecial 
be found maps of the country around ( ed | S i ( 
Shanghai. ; = 
rhe geographical position _ of The Two Waterways 
Shanghai makes it the distributing li det ( 
port for the commerce of a rich and culti ( ove I 
densely-populated area of China. provi nel for oc 
[here is no other port in the world liners usi ( uli 
that has a population of the same explained 1 I d be 
volume and density, depending for in two waterw WI! 
its commercial intercourse with other poo River ( e |! h of the 
nations upon facilities for navigation Yangtze nels there 
provided by the port authorities. were bat ( ffect 1 
Waterways from Shanghai spread, junks, not re conve 
not only westward across the whole nience to forei earl 
width of China, but throughout the days of trad ddle of 
vast alluvial plain of the Yangtze 19th centu rt recent yeal é 
e a ES ati .ccumulation of sil id the increase 

, eee HERBERT CHATLEY, D.Sc. (Engineering), MInst.CE.. jx, total tonnage and lp ger onagye 
, : M.Inst.C.E. (Ireland), Engineer-in-Chief Whangpoo ; 

inhabitants of the whole world.  Consereancy Board, 1925-1937, Consulting Engineer, 1937 9 >"PS, Nave roduced great com] 

eyond the Yangtze basin there cations which have made extensive 

navigable rivers and canals forming a_ net-work of dredging and training operations imperative 

land communications as far north as Peking and as far south After the Taiping rebellion (1854 nd the signing of 
the borders of Kwangtung province. For centuries there has a peace treaty between China, Britain and France in 1861 
en water transport from Canton in the South, to Peking in the — the Chinese Customs Service was organised more or less o1 
rth—about 1,400 miles—except for a gap of about 30 miles present system, mainly by British officials. In recent years th 
er a mountain track where coolies carried goods in transit Chinese Government has assumed greater control, and now fix 
tween the two cities. So that although Shanghai is the port all tariffs. Sir Robert Hart, Inspector General of the Customs 
foreign trade for practically the whole of the huge Yangtze Service, formulated a scheme for a Marine Department soot 
sin, with 160 million inhabitants, it also serves many other after his appointment in 1862, arranging for lighthouses to be 
ntres of a land containing over 400 million people. built on the coast, and for inland navigation, buoys and 
Of the total of 143,978,837 tonnage of powered vessels that beacons to be set in the approaches of harbours; also pilot 
tered and cleared in the ports of China, in 1935, the British services for the several Treaty Ports were inaugurated. Con 
ided the list with 60,112,641 tons; the Chinese had a total servancy operations were initiated by the Customs officials, but 
41,955,283 tons, and the Japanese a total of 21,919,100 in the case of Shanghai no large measures were taken until 


+ 


ns. Over 25 per cent. of this traffic was to or from Shanghai. 1905. 





Tho River Front (The Bund), Shanghai. 
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Port of Shanghai continued 


The Whangpoo Bars 


Hydrographic surveys of the Shanghai channels were under- 
taken by the British Admiralty, until the Customs Service pub- 
lished their own charts, when the British surveying vessels were 
withdrawn. The Whangpoo Conservancy and the Chinese 
Admiralty now do this work. Harbour and conservancy matters 
were closely studied and, in conjunction with Siccawei Obser- 
vatory in Shanghai, the Customs’ Marine Department kept track 
of changing channels, marking them, and issuing notices to 
mariners as they do to-day. 

There were two bars in the Whangpoo River, one near the 
mouth (the Outer Bar) and one about three miles up (the 
Inner Bar) where the channel was split by an island (Gough 
Island). From time to time shipping found difficulties at the 
bars, and as the result of the many representations made to 
induce the authorities to regulate the channed, and after the 
Boxer troubles, they agreed to do so, and eventually a Dutch 
engineer, de Rijke, was appointed in 1905 to eliminate the 
Inner Bar and deepen the Outer Bar. 

Ihe systematic work began with the formation of what was 
called the Whangpoo River Conservancy in 1g05. 

After four years of work the notorious Woosung Inner Bat 
no longer existed, and the Outer Bar was much improved. 
When the contract with de Rijke expired in gto, Von 
Heidenstam, a Swede, was appointed as engineer. 

During the last thirty years the whole length of the Whangpoo 
River, from Woosung to the Arsenal, a length exceeding 20 
A regular channel has been formed 
The contrast 


miles, has been canalised. 
with smooth curves and gently tapering shores. 
between the state of the river in 1406 and 1935 is shown clearly 
in the diagrams on page 69. The area marked ‘‘ Gough 
Island ’’ has been united to the shore and increased in size by 
reclamations, the former channel (‘‘ Ship Channel ’’) behind 
it has been filled in, and the old Junk Channel dredged to form 
the newer Astraea Channel. The Outer Bar was improved by 
a convex training wall. There is now a navigable depth of 
28-ft. at low water of ordinary spring tide 


























The Chinese Maritime Customs House and Offices of the 
Engineer-in-Chief, Shanghai. 


The Soochow creek, which connects Shanghai to the Grand 
Canal of China (800 miles in length), had been silting up 
badly for many years, and to make a clear channel for lighters, 
the Whangpoo Conservancy Board dredged the mouth for a 
distance of about 13 miles upstream. Work commenced in 
1931, and by June, 1936, some 1,500,000 cubic yards 
(1,500,000 tons) of mud had been removed. Both shores of 
the creek have been intensely developed along the lower seven 
miles, and flour, siik, cotton and other mills have been built, 
supply and delivery of goods being made by lighter. 


An international Committee of Consulting Engineers, con 
posed of harbour specialists, was appointed in 1921 to consider 
all technical port problems. The Committee consisted of the 
following experts:— 

(1)General Black, formerly Chief of the U.S.A. Arn 
Engineering Corps; (2) Dr. Hiroi, the adviser to the Japane 
ports; (3) Mr. P. G. Hornell, Consulting Harbour Enginecr 
(nominated by the Chinese General Chamber of Commerce 
(4) Mr. F. Palmer (afterwards Sir Frederick Palme 
K.C.M.G.), Consulting Engineer to Port of London; (5) Mr. 
L. Perrier, a former Chief Engineer of the Suez Canal; (6) M1 
P. J. Ott de Vries, a distinguished Dutch expert on harbours 
together with the Board’s Engineer-in-Chief. 








C. P. HSUEH, M.S (V.1L.T 3 {ssoc.M.Am.Soc.C.E., 
Appointed Engineer-in-Chief Whangpoo Conservancy 


Board in April, 1937. 


In their Report, which was published in the June 1922 issu 
of this Journal, they advised the port authorities th 
a draft of 33-ft. would probably be required to accommodat 
larger vessels, and stressed the fact that their recommendation 
were commercially sound. They proposed to raise funds by 
means of Port Debentures of neariv $15 million (silver) dollars 

[he latest returns (1935) show about 17 million tons of shiy 
ping entered at Shanghai; the port is high on the Est that give 
the tonnage entered recently in the leading ports of the world 

The outstanding geographical, geolos commercial, ane 
even political, facts concerning Shanghai are intimately co 
nected with China’s giant river, abou 200 miles longs tl 
Yangtze Kiang. Geologists declare that, longs ages ago, a grea 
Asiatic Mediterranean Sea covered what is now Central Chin 
penetrating more than a thousand miles inland from the prese1 
coast line. Into that sea flowed the Y: netze. It leaves the 
hilly country at Ichang; the great alluvial plain, across whicl 


the main river, about 1,000 miles in length from Ichang to thé 
sea, winds its way, is as much a child of the river as is the 
deltaic land mort recently deposited around Shanghai. 

The Yangtze rises amongst mountains 17,000-ft. high il 
Tibet, and has a strong current in a channel 750-ft. wide, some 
3,000 miles from its mouth. From its source, to about 1,600 
miles from the sea, it falls from 17,000-ft. to about S8oo-ft 
above sea level—an average slope in the river bed of 9}-ft. pet 
mile. The discharge into the sea averages 1,000,000 cubic fee 
of water per second. The maximum discharge is _ nearly 
3,000,000 cubic feet per second. 

Mr. Von  Heidenstam’ estimated that 15,000 square 
miles of delta land were laid down by the Yangtze in 10,000 
years. This is an average rate of 14 miles per annum. He gave 
the average height of the Yangtze delta as from 12-ft. to 15-ft. 
above sea level. The area of the delta is nearly 50,000 sq. 
miles, and supports a population of over forty million people 
and behind it is the Yangtze basin with a further 120 million 
inhabitants. 

Authentic Chinese records, that go back nearly 2,000 years 
give evidence of the many changes that. in those times, had 
taken place in the direction and volume of the waterways around 
the delta in which Shanghai is situated. Shanghai is not men- 
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tioned in the early records, and even the native city is only 
about 1,000 years old. 

Geological and geographical facts give some idea of the prac- 
tical problem of the conservation of the Whangpoo River and 
its outlet into the mouth of the Yangtze. It is upon the main- 
tenance of the channel to the sea that the present and future 


prosperity of Shanghai as a port depends. 
The Silt Deposits 


It is not the discharge of the Whangpoo 
navigable channel, though its aid is important. Rather it is the 
inflow of tidal water from the Yangtze, together with the 
scouring effect of the combined outflow. A full spring tidal 
influx amounts to 4,400,000,000 cubic ft. of water, while the 
volume discharged by the same tide is 5,000,000,000 cubic ft. 
Thus the contribution of the drainage basin of the Whangpoo 

ounts to 600,000,000 cubic ft. per tide. 

he silt in the Whangpoo comes mainly from the Yangtze, the 
water having silt content which is at a maximum about 500 
parts per million at spring tides. 

lhe Yangtze brings down 500,000,000 tons of solid matter 
eich year, the area covered being about 30,000 miles. 
Much of the silt is discharged into the Pacific Ocean in a very 

ly divided state. 


that maintains a 


Sq. 








P.N. FAWCETT, M.Inst.C.E., M.Am.Soc.C.E., 


Whangpoo Conservancy 


Board. 


Technical Adviser 


Early History 
was not until A.D. 1075, nine years after the Norman Con 


quest of England, that Shanghai had established itself. It was 
then known as Shanghai-chen (or market). Later native writers 


d it the ‘‘ City of Reeds.”’ 
lt was not of much importance until about A.D. 1554, for 
that date it was unwalled. There was then a need for 
protection, as Japanese raiders—and probably Chinese pirates 
levied tribute. But the real history of Shanghai commenced 
with the arrival of the British fleet of steamers, warships, trans- 
ports, and the survey vessel ‘‘ Blenheim,’’ at the mouth of the 
Yangtze in 1842. Soon after that event Shanghai was occupied 
by the British forces. Immediately British naval survey vessels 
obtained data about the channels around the port. The city 
Was only occupied by British troops for four days, but the 
British naval surveys continued for some years until the Chinese 
Maritime Service continued the work. 

lhe object of the British was not war, but trade, the soldier 


before 


being quickly replaced by the Consul, and the men-of-war by 
the ships of commerce. 


ne of the earliest acts of the first British Consul was the 

mitation, with the Chinese authorities, of the limits of the 

port and the dimensions of the anchorage. The first was 13 
s long, from the city to the mouth of the Whangpoo at 
osung. The latter was 3,000-ft. long, 1,700-ft. broad, leav- 
a junk passage of from 600 to 800-ft. wide. 


British Interests in Shanghai 
n spite of the sharing by the British pioneers in Shanghai of 
ir rights with other nationals, the evolution of the now 
10us International Settlement has always been mainly due to 
enterprise and initiative of the British residents. They have 
ned much of the land in the International Settlement—once 
mere mudbank, now a huge city built on reclamations—and 
y have controlled many of the chief commercial enterprises. 


The premier position of the British flag in the China coast 
trade for many years, and the pioneer efforts of the British, in 
connection with power-driven vessels on the Yangtze, and other 
inland waterways, have also helped to place them in a_ key 
position, not only in the Municipal Government of the Inter 
national Settlement of Shanghai, but also to influence the 
Maritime Customs and Conservancy and other schemes co! 
nected with the Port of Shanghai. 

It soon became evident to the pioneers in Shanghai that clos 
attention and much expert advice was needed for port and 
harbour works if forelgn trade was to be developed as they 
desired. The problems have been solved as a result of great 
technical ability and clever administration 

The Approaches to Shanghai 

[he China Sea, off the mouth of the Yangtze River, is open 
towards the N and kk with depths exceeding 10 tathoms t 
about 30 miles off the China coast There are strong d 
rotary tide currents; but the route to Shanghai is open and 
well marked with lightships and lighted buoys 

rhere is a safe open roadstead off the entrance to the 
Whangpoo at: Woosung for vessels that may not berth in the 
river at Shanghai. It has a length of some six miles available 
with a width of from 1} to 2 miles between the 30-ft. low-water 
contours. In the deepe st channel near to the South side there 
is 50-ft. or more, the bottom consis f mud or fine sand 

Vessels anchoring at Woosung use lighters for the transfer of 
cargo, which is then towed to Shangl When there 
strong wind, however, the transfer is difficult 
there is no danger to large vesse properly anchore 
rough weather, lightering becomes impossible and_ the 
of the lighter is endangered ] st ted t ‘ ‘ 
prevented about 20 per cent. of e time | { 
work both sides of a sh p 50 per cent. ol the time 

The Yangtze Estuary 

Ihe general authority on t Yangtze is the Yangtze R 
Commission Phis Commission, whi ‘ inaugurated 
has small funds and little experience, but is supervised by TI 
Hydraulic Engineering Bureau of the Natio Econo! 
Council Its present activities are chiefly confined to surve 
and PIVINEG advice to local authoriti 

The Whangpoo ( onsery Be ( bec erests 
the Yangtze Estuary since 1g16 d the t represe 
of the Board and shipowners, from 1921 to 1930, finally induced 
the Executive Yuan of the Cent Government of Ch 
authorise the Board to dredge the great Yangtze Bar. Sl l 
is the only place that is in the leas egree interested ( 
Yangtze Bar, since any ship that is hindered by the present 
would be equally hindered by the crossings above Woosung 
before reaching ports higher up the Yangtze 


The purchase of a dredger costing over {151 


000 IN 19035 


the contract for what is probably the most powerful dredget 
the world (costing £231,700), recently signed, is part of the 
effort to improve the channel in the Yangtze Estuary 


The Board’s Work 
Constant dredging is necessary in the Whangpoo 
order to maintain a channel of sufficient width and 
depth to allow modern vessels to enter and leave the 
port. The enormous deposits of. silt not only in_ the 
channels, but especially at the bars, have made it imper 


tive to purchase expensive equipment and to maintain a larg 


staff at work on dredging operations [he results obtained have 
been remarkable and are of great interest to harbour engineers 
The Chinese have willingly co-operated and, in recent years 
well-trained Chinese engineers have taken an active part in the 


work, It is significant that an experienced Chinese engineer 
Mr. C. P. Hsueh, has succeeded Dr. Chatley as Engineer-i1 
Chief of the Whangpoo Conservancy Board Mr. P. N 


Fawcett, formerly Engineer to the Liao River Conservancy 


has also acted as Technical Adviser 
Since 1905 a large number of publications, containing a great 
deal of technical information, have been issued by the Board 


while Dr. Herbert Chatley also contributed to various engineer 


ing societies, papers on many valuable researches and on the 


results of his experience in connection with conservancy 
problems. The following details have been obtained very 
largely from the above sources. To Dr. Chatley the writer 
greatly indebted for the supply of publications. et 

The duties of the Board are to provide and maintain a deep 
channel from the sea to Shanghai, to undertake the new works 


necessary to improve the existing channel, and to help riparian 
owners in dredging in front of their wharves 
The Board, which has entire control of its funds and finances 


derives its income from a Conservancy Surtax of three per cent 


on the Shanghai Maritime Customs dues, one and a half pet 
mile on duty free goods, 0.045 per cent. on treasure, and the 
proceeds from the sale of foreshore lands 

The Board’s general jurisdiction extends to the tidal limits 
of the Whangpoo between high-water lines, and within these 
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limits it may prevent any operation which 
would be harmful to the river. Its con- 
trol of foreshore lands extends from the 
Kiangnan Arsenal to the Yangtze, and 
between the high-water lines of spring 
tide, as they were in the year 1906. 


The Whangpoo Conservancy Consultative 
Board 





[The Consultative Board is an advisory 
body, consisting of six members, one 
member being appointed by the Chinese 
Chamber of Commerce, and the other 
five by the five nations having the 
greatest tonnage entering and clearing 
at Shanghai. 

The duties of this Board are to watch 
conzervancy proceedings on behalf of the 
commercial interests of Shanghai, both 
Chinese and foreign; to make represen- 
tations to the Conservancy Board if 
they think it necessary; and if not satis- 
fied to refer the matter to a Consular 








Committee for diplomatic — settlement 
through the Ambassadors. 


The Whangpoo Problem 

In 1905, when the work was commenced, the bar at the mouth 
of the river (Woosung Outer Bar) had a depth of only 15-ft. of 
water at the time of exraordinary low tides. Three miles up, 
the river divided into two channels, one very shallow of 8-ft. 
depth and only suitable for junk traffic, and the other with a 
bar having a depth of only to or 11-ft. at the recorded lowest 
low water (Woosung Inner Bar). From the upper end of the 
island, between these two channels, up to the International 
Settlement, the channel was wide, with shoals rising at several 
points. In the harbour itself the deep channel was too narrow; 
in two places the whole river was too narrow; and there was a 
bar commencing to rise at Wayside. 

All these defects were becoming worse, so that it is certain 
that, unless regulation work had been undertaken Shanghai, by 
this time, would have become inaccessible to large ships. As it 
is cheaper to carry goods in large ships than in small ones, 
either the big ships would have gone to other ports or else they 
would have to unload into boats in the Yangtze. Whichever 
method was adopted, the cost would have been greater, and 
Shanghai would have suffered from the increased expense and 
probably still more from the diversion of business to other places. 

The Whangpoo River is a drainage channel, whose basin ex- 
tends to hills in the west, and is bounded by the Yangtze River 
in the north and north-east and by Hangchow Bay in the south 
and south-east. Except for the hill slopes at the Western 
watershed, and a few isolated hills, the channel is very little 
below the level of the plain. At the mouth, it is over 2,000-ft. 
wide, with a gradual narrowing above Shanghai to a system 
of lakes. For about 60 miles up from the mouth it is tidal, with 
a strong tidal scour. It has maintained a channel exceeding the 
dimensions required for the run-off, and so caused the river to 
meander and spread in the usual manner of rivers in alluvial 
plains, the result being a succession of pools and crossings and 
the bar at the entranc: 

The difficulty has been to so regulate the channel to a normal 
width as to obtain a maximum and a fairly uniform depth 
after making full use of tidal currents and other natural aids. 


A View of the Whangpoo River at Shanghai (opposite French Bund). 


In 1g09 the Conservancy laid down the normal lines withi 
which the channel must be kept. These lines, which are th 
ultimate limits to which pier-heads, wharves and pontoons maj 
be built, are about 1,400-ft. apart at the upper end of tl 
harbour, gradually expanding to about 2,400-ft. at the mouth 
[hey are also the ultimate legal limits for riparian landowners 
Up to the end of 1935 a total of 56,620,000 cubic yards of mu: 
have been dredged from the channel. 

A comparison of the states of the channel in 1g06 an 
1935 (see next page), will enable the reader to realise the wort! 
carried out by the Conservancy Engineers during that period. 

To guide the water between the normal lines, training wall 
of various types have been built in many places, with piles 
brushwood-mattresses, caissons, stone, etc., etc., and where the 
channel was split by islands or shoals, one of the two branches 
the Ship Channel—was closed by heavy dams, and the othe 
one made into a first-class waterway. 

In two places where the river was too narrow, it was widene« 
by dredging. 

Very large areas have been reclaimed by thus narrowing th 
whole channel, with the result that the deep channel is wide 
and the tidal currents run unimpeded from the Yangtze throug! 
the smooth gently-curving course. At the points where the lan 
bulges out into the water the mud continues to settle, and 
these places some 1,000,000 cubic yards have to be dredge 
each vear. 

The following is a general summary of the work that has 
been carried out by the three able Engineers-in-Chief, viz. 


de Rijke (1906-1910), von Heidenstam (1910-28), ane 
Chatley (1928 to May, 1937). They are: (1) A train 
ing wall on the left bank at the mouth, one mil 
long, of heavy marine type. (2) The closure of the ‘‘ Old Shi 
Channel ’’ behind Gough Island, together with deepening the 
‘Old Junk Channel,’’ now called ‘‘Astraea Channel.’ = (3 


Training works at the mouth, to form a smooth trumpet form 
joined to the shore of the Yangtze. (4) Various training works 
opposite Arsenal and below Pootung Point, etc., and numerous 

reclamations and buildings. (5) Dredg 





ing, exceeding 60 million cubic yards 
practically all of which has been 
pumped to the shore. (6) Dredging the 
Soochow Creek (the prin ipal tributary 
in conjunction with the Shanghai City 
Government. 

It is difficult to estimate in sterling the 











total cost of the Board’s activities, on 
account of the great fluctuations in ex 
change values. It is given as 45 million 
silver dollars up to end of 1935, and 
$4,000,000 is probably a_ conservative 
estimate. 

Continuous dredging of the Whangpco 
is imperative. The Board aims to pri 
duce 30-ft. at lowest water over the bars 

Thus the river was converted from an 
irregular, and rapidly deteriorating creek, 
into a good shipway with a least navi- 
gable depth of 26-ft. at extraordinary low 
water. 





Shanghai Harbour 





Loading a typical River Steamer with Coal. 


The harbour has accommodated 156 
merchant vessels and 22 warships, and 


38 
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Whangpoo River in 1906. 


it 500 junks at one time. The largest vessel was 657-ft. in 
th and had a 30-ft. draught, and could be berthed at a 
rf or at a head-and-stern mooring 

essels up to 25-ft. draught can pass through the whole length 
1e harbour at extreme low water, and at high water vessels 
u to 32-ft. draught can be accommodated. 

ie area of the harbour between normal lines is about 4,510 
s, and between 18-ft. contours is 3,230 acres (approximate ly 
square statute miles). There are eight main bends. Oppo 
the French Settlement is a low crossing and bar, and a sharp, 


ow and deep right-handed turn (Pootung Point). Just 
w is the ‘‘ Wayside bar,’’ with 28-ft. at low water on the 
nghai side. There is then a long deep stretch (pool) on 


right side extending almost to the Tung Kou Creek mouth. 

ere are eight creeks within harbour limits on the Shanghai 

Soochow Creek being the most important. 

ic highest speed of tidal flow (Flood, Spring) is 2.6 knots 

he frontage of the International Settlement above Soochow 
( k consists of a public Bund, 3,500-ft. long, of which 500-ft. 

part of a Public Garden, and 3,000-ft. is used for discharg- 
ing lighters and promenade. 

ie French Settlement Bund is 3,800-ft. in length, 3,170-ft. 


) 


of which is a public quay, with public and private pontoons, 
the remaining 630-ft. is public road with four public 
pontoons. 
ips are coaled almost entirely by hand labour from cargo 
boats or wharves, and practically all the loading and unloading 


is done by coolie labour, two exceptions being the Kailan Mining 
Administration and the Shanghai Power Co., who use mechani 
4 pparatus. 


ere are eleven dry do« ks, varying in length on bloc ks from 
640-tt. to 235-ft., giving a main average exceeding 400-ft. in 
n 


I th for the eleven. Five belong to “ Shanghai Dox kyards,”’ 
t to the Chinese Government, two to small shipyards, and 
0 to the Conservancy. 


rere are 68 head-and-stern mooring berths in the stream, 
including 4 naval berths, 4 berths for Customs cruisers, 2 berths 


if ible ships, and 3 berths for vessels with gasoline. Vessels 

I not moor with their own anchors in the harbour 
Vharfage dues are collected on all goods imported by vessels 

i! Shanghai, or exported by vessels from that port Goods 


transhipped at Shanghai or re-exported do not pay wharfage 


All the wharves in Shanghai are private OW! 
berthing arrangements must be made with the owners Tr} 
provision of public wharves and piers was recommended by the 
1921 Committee of Consulting Engineers, the estimated cost of 
the first stage being about 15. millior silver) dollars Phe 
Central Bank has built a new public whart ukong Whart 


referred to below) which 








Government of Greater Shang has start \ 
provide public wharves id has irge paper projec I 
W oosung Three experts from the League of Nations in 1932 
disapproved ot the wet-dock scheme included in the latte | 


There is ample opportunity for private riparian development 
and this will probably take place 

Ihe wharves of Shanghai are situated on both sides of the 
river, and accommodate both ocear ners da large number 
of river steamers using the Yangtze and adjacent waterways 

The frontage served by pontoons totals 48,560-ft., of which 
about half is on Shanghai side of the river and half on Pootung 
side. There are 26,345-ft. of pil 
Pootung shore Bunding, without wharves or pontoons, is of 
about equal length on each side of the river, and totals 73,055-ft 
The unimproved bank is of length 99,80o0-ft half on each shore 
[he creek mouths frontage is about 2,500-ft. on each side of 
the river. 


wharves, two-thirds on the 


Of a total frontage of 253 475-1 the British own »6,070-Tt 
the Japanese 23,615-ft., the Americans 13,730-ft and the 
French 3,130-{t [he public frontage totals 87,290-ft the 
privately-owned Chinese frontage is 36,670-ft., and a length of 


87,290-ft. is given as undeveloped or agricultural 
Much of the cargo Is handled by lighters from tl outer side 


it 
of ships at wharves, or moored in mid stream Ihe lighters 


moor in the shallower part of the harbour [here are 20 tug 
boats belonging to the lighter companies available for swinging 


and towing large vessels and for towing lighters Chinese « irgo 
boats are not usually towed but are worked by stern oars called 
‘““Yulohs.’’ The harbour is deficient in mechanical equipment 
Shipyards and Docks 
Vessels up to 14,000 tons dead-weight ve been bu 
Shanghai, but the port does not excel Hong Kong in the matter 
of shipbuilding and ship repairing There are a number of 
small Chinese yards that build launches and native crafts 
[Ihe Shanghai Dock and Engineering Co. has recently com 
bined with the New Engineering and Shipbuilding Work nd 

















Whangpoo River in 1935. 
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is now known as “‘ Shanghai Dockyards.’’ This concern owns 
at present five dry docks. The longest length on blocks in one 
of these is 584-ft., with 62-ft. breadth at entrance and 20-ft. 
depth on sill. 

The Chinese Government owns the Kiangnan Dock and 
Engineering Works. The dry dock with the longest length on 
blocks (640-ft.) has a breadth at entrance of 8o-ft. and depth 
on sill of 23.5-ft. 

The mechanical workshops of ‘‘ Shanghai Dockyards ’’ are 
well equipped. This firm easily takes the lead in this class of 
work for Central and North China. It is extremely well organ- 
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exports in the form of remittances from overseas Chinese and 
foreign investments. Moreover, before 1931, there was 
favourable balance of trade for the Province of Manchuria, no 
under Japanese control. The Manchurian trade was valued with 
a favourable balance on export account of about 190 millic 
dollars. Shanghai trade was greatly affected by all these factor 

It is noticeable that 1910 there have been great 
structural changes in China’s import trade. | Whereas in 1919 
textiles accounted for 32.98% , the percentage was only 5.43 
the total in 1935. Machinery, vehicles, mineral oi! 
etc., have each greatly increased in percentage value. 


since 


chemi als, 
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Shanghai Dockyards: Yangtzeepoo Dock No. 1. 


ised with a _ well-qualified foreign and Chinese staff. As 
Shanghai is not a terminal port on the Suez or Pacific routes, it 
follows that most of the repair work in Shanghai is_ either 
emergency or for the smaller vessels. The ships built ordinarily 
do not exceed 5,000 tons. It is probable that, as the Chinese 
develop their industries, Shanghai will become a more im- 
portant shipbuilding and ship repair centre. 


The Jukong Wharf Construction 


Dr. H. H. Kung, Finance Minister, organised a_ Planning 
Committee for the Jukong Whart, the site of which is 
North of Jukong, and below Point Island Channel. The whart 
is a part of the scheme to facilitate overseas shipping and to 
develop Greater Shanghai, and it is claimed that although the 
wharf is much below the commercial centre of Shanghai, a 
motor car will cover the distance in less than 20 minutes. 

The first step in development was the reclamation of a 
very large area of low-lying fields, and the construction of two 


sections of reinforced concrete wharves, with warehouses, and 
other buildings. The estimated cost was 5 million dollars, 


financed by the Central Bank of China. 
The Changing Trade of Shanghai 


The general decline in trade in Shanghai in recent years Was 
not entirely due to the situation in China. On the contrary 
when we consider the many adverse outside influences, more un 
favourable results might have been expected. The value of 
world trade was relatively in no better state, for in 1935 it was 
estimated at only 35° of that for the vear 1y29, but China’s 
foreign trade for 1935 represented 55° of the figure recorded for 
1929. And although China’s adverse balance of trade in 1931 
was 1,087 million dollars, in the following years it showed annual 
reductions of 132 millions, 222 millions, 238 millions and 152 
millions of dollars. Thus, although the total value of trade 
declined, the adverse balance of payments was reduced by 
nearly 70% in the four years since 1931. That is the more 
remarkable as there has been a great decline in China’s invisible 


The en id other power driven 
industries in Shanghai in recent vears has resulted also in cert 
manutactured goods, which were former], 
exported from Shanghai. 

The great demand for modern buildings, modern convenien 
such as plumbing, electric supply, radio, ete. 
change in the type of goods imported 


mills a1 


rmous increase in textile 


imported, now beinz 


has created a ere 
Nor must \ 
1¢ h encourages lox al 

the 


1 to Shanghai. 
overlook the growth in national feeling wh 
dustries. The Chinese Government, 
established National Economic Council, with the help 

foreign experts, is doing its utmost to the number ot 
Chinese trained in applied science subjects abroad and in Chit 

The reflection of all these new factors can be 
greater magnitude in Shanghai. The 
controlled by Chinese, 


through new 
and 


Increase 


seen, each veal 
modern banking syst 
the insurance and industrial compan 
are new features that record great changes. It should 
mentioned, however, that the premier bank concerned w 
foreign trade is the Hong Kong and Shanghai Banking Corp 
ation, whose directors are British. Also most of the important 
commercial firms concerned with trade in China are controlled 
Europeans. 

The fact that industrialisation in Shanghai, and the introduct 
of tariffs now enables her to manufacture goods formerly import 
has caused foreign firms to establish factories in the city 
cultivate the import trade in heavy industries. It is in conn 
tion with the import of modern machinery, steel, vehicles, et 
that the foreign firms are now chiefly concerned. They are also 
doing their utmost to encourage improvements in farming, ‘n 
flood prevention, river conservancy work, transport facilitics 
(including not only roads and railways, but harbour facilitic 
and stabilised currency, in order to increase China’s exports. 


eve... 


Editorial Note:—The foregoing article was written some 
months before the commencement of hostilities at Shanghci 
Reliable information is not as yet forthcoming as to the destri 
tion caused by gunfire and bombing, but the damage is knov n 
to be considerable. 
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: The Manchester Ship Canal 
() 
1th 
lon By Vice-Admiral Sir PERCY DOUGLAS. K.C_B., C.M.G. 
I = = = _ 
eat 
19 ANCHESTER, thanks to its Ship Canal, ranks as a_ intractable; the Company did not pay and after 50 years it wv 
ot leading port of the United Kingdom. Judged by the eventually taken over, tor a song, by the Duke of Bridgewat 
i] value ot its seaborne trade it occupies fifth place who thereby gained its statutory rights and eliminated su 
The official figures for 1934 (the latest recorded year) competition with his new canal as it offer The Duke 
show its overseas trade to have exceeded £52,000,000. realising the unreliability of the rive id constructed, with tl 
;chind this matter-of-fact statement lie some of the most aid of James Brindley, an independent canal trom Manchest 
resting chapters in its industrial history and a great story of | to Runcorn, linking up with his Worsle Cana ear Bart 
an endeavour; for Manchester is an inland city over 30 miles. This canal extending trom Worsley to Runcorn on one level w 
the crow flies, from the seaboard and some 35 miles by river an early example of the revolutionary principle expounded a1 
ve Liverpool. developed by Brindley: that, contrary to accepted practice, cana 
he Ship Canal, which connects Manchester with the sea are best constructed independent of riverways, save to draw wat 
vs ocean-going vessels to within a mile or two of the centre trom them The point is material here for the Ship Car 
e city, and the construction of the Canal falls logically into constructed within living memory, for the great art of 
| as I hope to show, in the emergence of south-east course ignores the riverwa\ 
| ishire as the greatest manufacturing area and that part of The Duke’s canal was completed in 1774 and held the fi 
ountry which has contributed most to its industrial progress unchallenged until the coming of the 1 1) 
the geographical features and industrial history of this area Growing trade and tl success ( iVigat 
nextricably interwoven with the story of Manchester’s efforts encouraged schemes for an artifi waterw pable 
| prove its communications, it will, 1 hope, be of interest to accommodating larger craft 
\ f I mention some old history, etc., before describing this In 1824 there was a proposal for a from Manchest 
} achievement—the Ship Canal. the Dee, to take ships up to 400 tons lhe scheme reat 
” — = : -— nee _ 
} te y, 13} 
= ig te = _— ne 
SS ~~ : . 
: \ a Ay en A : 
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\ - ee a guend ° “f 
Kyescuer m= y 
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Map of the Manchester Ship Canal. 
Industrial Lancashire is universally understood an area Parliament but was rejected—the first Manchester—Liverp 
\ occupies the south-eastern corner of the county, overflows Railway Bill was thrown out in the same session! Fourtes 
into Northern Cheshire and crosses the border of the West Riding — years later Sir John Rennie, called in Warrington to improve 
of Yorkshire. It is clearly delimited. Its boundaries north and the upper Mersey estuary (which had then only 8 or o-ft 
east are the uplands of Rossendale Forest and the southern spur water) recommended a canalisation scheme and its extension t 
of the Pennines; on the south, the agricultural plains of Cheshire, | Manchester. 
and to the west, mosslands In early times the mosses were Railway transport, although speedy, was relatively expensive 
roadless and trade between Manchester and Liverpool, before the and this new competition stimulated fresh interest in water 
iN vement of the river route, was dependent upon the pack carriage and between 1840 and 1845 several new proposals wer 
he There was no carriage road between Liverpooi and put forward envisaging the through passage of ships of 400-60 
z \\ ington up to 1700. Incidentally, the treacherous nature of — tons. 
this area added greatly to the difficulties and cost of constructing It is not impossible that the successful voyage to Ceylon, b 
the Manchester—Liverpool railway a century ago. way of Cape Horn of the Nemesis,’’ a vessel drawing onl 
t e hills were more helpful. They pastured the sheep that  43-ft., encouraged a belief that something a little bigger than th 
started a great textile industry and their streams later turned the Duke's canal would open up Manchester to world trad 
r-loom and provided lime-free water for bleaching and The last of these schemes, of rather the compan 
dd g. Moreover, these hills provided on their westward promoting ”’ kind, fizzled out in doubtful fashion and no project 
slopes a humidity in which the new cotton industry was to flourish. was brought forward for the next two decades. Interest was 
I uund the uplands which cupped Manchester towards the renewed by the opening of the Suez Canal in 1869 and talk of 
n spread the spinning, weaving and processing of cotton cutting through the Isthmus of Panama Discontent ovet 
cl Manchester, the pivotal position upon which the hill roads _ railway freight rates had encouraged a revival of hope that som« 
converged, conferred upon it the status of a commercial centre. practical steps might be taken to afford Manchester's growing 
me trade with Ireland by way of Liverpool, through which trade an independent and self-controlled outlet to its overseas 
flax came to be returned woven into linen cloth, had encouraged markets. 
interest in the possibility of through water-traffic and this interest There is little point to-day in recapitulating the heads undet 
W later stimulated by a growing trade with the West Indies, which Manchester set out its case for independenc: Phe 
t W e demands for ‘‘ cottons ’’ developed rapidly in the mid prodigious effort the city put into achieving its object is eloquent 
eighteenth century. evidence of ‘‘ grounds ’’ and the benefits which have resulted not 
: . alone to Manchester traders, but to many other interests 
n Early Steps - Improvement of Waterway including those opposed to the Can il are abundant justincation 
I, nchester stands at the junction of the Rivers Irk and Irwell 
0 he latter joins the Mersey 6 or 7 miles west of the city, whence Inception of the Canal Scheme 
the Mersey, twisting and turning on itself winds its way to the ” : 
estuary, past Liverpool, and so to the sea. To convert this Phe 1870's saw the stage set for the most ambitious of all local 
0 fic and sinuous waterway with too little water in summer and @2al schemes and that finally to be brought to fruition 
n too much in winter into a useful and reliable servant of Che latter half of the nineteenth century saw the metropolitan 
s ( lerce occupied men’s minds for generations. status of Manchester consolidated. The staple trade of the 
) 1697 Liverpool merchants were agitating for it to be Province for which the city is capital and market-place stands 
re red navigable from Manchester to Warrington to the head of the British export trades [he industria 
accommodate a trade estimated then at 2,000 tons a year. In evelopment of the area has branched out in countless new 
e 1712 Thomas Steers, who constructed the first wet dock at  ‘irections; the salt deposits of Cheshire no longer minister to th 
L rpool, short-circuited it in places and added six locks. In —_ 
1714 the Mersey and Irwell Navigation Company was formed to Paper read belore the Royal Society of Arts on December 1st. 
n improve and control the whole route. The river proved — 1937. 
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Manchester Ship Canal 


Looking down No. 9 Dock at Manchester Docks. 





Ellesmere Port Wharf showing Coal Conveyors. 
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Manchester Ship Canal—continued 


cotton industry alone and machinery manufacture has extended 


la 


r bevond the needs of the textile trades. Manchester and its 


surrounding towns have crept closer together until a degree of 


ul 
’ 
al 


r¢ 


:pparent on every 


nd its 


banisation has been reached comparable only with the capital 

and the population of Manchester  itselt 
proaches the million mark. The results of the energy and 
source with which Lancashire led the Industrial Revolution are 
hand, but better communications are. still 
There are 


environs, 


ught. The agitation for a Ship Canal is renewed. 

tters and comments irethe Press, Glasgow has improved in 
verway, Why should not Manchester do likewise. Mr. 
:milton Fulton, the engineer, encouraged by local fervour, 


epared plans and models for a tidal waterway on a more 

ibitious scale than anything yet put forward. 

[he public exhibition of these aroused great interest and won 
commendation of the Manchester Chamber of Commerce. 
blic interest languished after a while, but was whipped up by 


circulation of figures showing the incidence of inland 
nsport charges on Manchester imports. They were 


vincing and feeling ran high, but nothing was done until it 


ame clear that nothing could be done without a leader. He 
; found in Daniel Adamson, a Manchester engineer, who 
ed himself at the head of the movement. A meeting of 


icipal representatives, manufacturers and merchants called at 
mson’s house on the 27th of June, 1882, set up a provisional 
mittee and everything was set fair tor progress. Fulton's 
eme for a completely tidal canal 22-ft. deep at low water and 


ft. deep at high water was first adopted. Manchester being 
above the sea the docks were to be at a low level and 
ed by underground railways. The channel was to follow 


eeneral line of the river and continue, between training walls, 
the west of Warrington and from that point into the lower 
This scheme later gave way to one for a canal on three 


lary. 

ls with the entrance locks at Warrington. In its turn this 
s replaced by Leader Williams’ plan for a locked canal 
souching at Runcorn. Williams’ plan, later extended to 


tham, was that eventually adopted and that which I propose 
lescribe in detail when I have covered, very briefly, the fight 
Parliamentary authority and the raising of the necessary 
tal—a period of over five vears. 


Passage of the Act 


September Adamson’s provisional committee had raised a 
rantee fund and had decided to proceed. Conferences with 
le organisations and local authorities were tollowed by mass 
tings of citizens. The municipality approved the scheme, 

Chamber of Commerce lent its support and 
amentary plans were deposited in November and the Bill in 
following month. It was supported by over 300 petitions 
n public and private bodies, but met powerful opposition. It 
a second Bill suffered a similar fate. 

n December, 1884, a third Bill was deposited. This time the 
rporation of Manchester, which was helping to defray the 
enses, Was a joint supporter. The Royal Assent was given 
oth August, 1885. There are few better examples of 
gedness than the way the promoters of the Ship Canal stuck 
their guns. This fight lasted well over two-and-a-half years 
cost the promoters over £170,000 in Parliamentary and other 
enses and no doubt the opposition spent as much. 
ucceeding Bills were powertully opposed by vested interests 
every kind; ranging from those whose duty it was to 
guard the navigation of the Mersey estuary and were properl 
erned to resist anything which might add to their 
ponsibility, to the owners of private amenities thought to be 
pardised by the proposed undertaking. Amongst the latte: 
the owner of a rookery, which he sought to maintain 


too, 


thrown out 


isturbed. 

very riverine authority naturally looked for 
irding their rights and privileges and innumerable clauses in 
final Act provide for their vested rights in one form or 
ther. 

When Adamson and his colleagues returned from Westminster 
the passing of the Act enthusiasm was intense. The city gave 
lf up to a period of rejoicing. There was processions of trade 
lds, banquets and celebrations in which the mayors and 
porations of Manchester and Salford paraded in full regalia. 


safeguards 


Financial Difficulties 


(he next step was to find the money. 

he early financial history of the Canal is exciting, and the 
culties encountered in the raising of capital caused a great 
| of controversy. {8,000,000 was required. Was it right, 
ple asked, that the workers should be allowed to risk their 
ings or, on the other hand, would corporations be justified in 
porting private enterprise? 

\damson, with his dynamic character, expected everyone to 
re his faith in the immediate success of the enterprise. He 
pected that not only would the canal be justified as bringer of 


better trade but that it would pay substantial dividends. 


-~/ 
~s 


He, 


therefore, had no hesitation in appealing to working men to invest 


their small savings in the venture on patriotic and profitabl 
grounds. Parliament made this difficult by fixing the shares 
{10, which necessitated elaborate devices for collecting money 


small sums. 
Whilst Adamson’s faith was and 
investors contributed small amounts the capital subscribed 
these lines proved inadequate \ new orientation of policy wv 
called for. Adamson vacated the chair 


infectious large numbers « 


of Tatton, a kinsman of the Duke of Bridgewater, and in July 
1887, the firms of Barings and Rothschilds issued anew 
prospectus and the list of shareholders soon stood at 1,000 lr 
November Lord Egerton cut the first sod on the site of Eastham 
Lox ks. 

Unfortunately a number of disasters occurred in the form « 
landslides and floods and the discove ot quicksan ls Chest 
adversities, the growing bill of legal costs and rising labow 
charges mace unexpected demands up capital 








n tavour of Lord Egertor 








Barton Swing Aqueduct. carrying the Bridgewater Barge Canal over 
the Manchester Ship Canal 


The attitude of the Corporation is illuminating When 
promotion expenses were required it helped. When Adamson 
put torward tne scheme as a remunerative investment stron 


voices were raised against the Corporation's partic Iipation on 


grounds that public money should not be adventured in ordinar 
business. When, however the Company found itself 
difficulties the other point of view, that the waterway was large] 


a public utility undertaking, was accepted and the municipalit 


; 


‘ 


came to its aid with sufficient finance to carry the work on Tr} 
City Council gave assistance to the extent of £3,000,000. Disastet 
came again. The Mersey and Irwell broke into the Irlam sectior 


and the Bollin also flooded two miles of cutting By the 
oi 1802 it was clear that 
lhe special committee presented its recommendation to the ( 


Council, which carried the rep 


» O00 


a further {2,00 


rt unanimously 


Manchester Corporation Participation 


In recognition of its financial holding the ¢ 


accorded an important representation upon the board of directors 
undertaking 


ot the 
nterests Is unig ue 


and consequently a share in the direction 
Chis combination of municipal and private 
this country, although not unknown in the case of 


concerns abroad. 


public utilit 


would be required 


The composition of the board is almost equally divided betwee 


the representatives of the shareholders and those of tl 


summe! 


orporauion Was 


Corporation: there being 10 directors elected by the shareholders 
and II appointed by the Corporation, constituting a directorshiy 


ot 21, of which the chairman is elected by the 


directors while the deputy chairmanship is held by a Corporatiot 
members 


director. Corporation representatives are necessarily 


shart holders 


of the City Council, and they automatically retire from the board 


of the Company at the end of their period on the Council, whi 


for aldermen is six years and for councillors three years. O1 
re-election to the Council the appointment to the Ship Canal 
Company's board must be renewed if the re-elected aldermen o1 
councillor is to continue to be a director of the Company 

The influence of the Corporation upon the conduct of the 


Company’s affairs is solely through its appointed representatives 


who act upon their own judgment. 


Spirits rose rapidly; following the Corporation’s intervention 
faith in the enterprise revived and the railway companies soot 


began to make arrangements for access to the docks 
The cutting of the first sod set in motion one of thi 

engineering works of its kind ever undertaken in this country 

It fired public imagination and created the widest interest 


largest 


Its 











74 THE Dock And HARBOUR 


AUTHORITY 


January, 192% 


Manchester Ship Canal—continued 


opponents for the most part still decried it and prophesied disaster 
of every possible kind. 
Constructional Features 

The route approved by Parliament lay along the line of the 
Irwell from the southern confines of Saltord to the junction with 
the Mersey—a distance of 7} miles; it then followed the Mersey 
to Rixten, another 4 miles. Here, where the river makes a turn 
northwards the line of the Canal leaves it and is a virgin cutting, 
disregarding the course of the river for the next 23 miles to 
Runcorn, where it reaches the head of the estuary and continues 
along its southern fringe tor a further 12 miles to the entrance at 
Eastham. This last section is for a considerable part of its 
length separated from the Mersey by embankments only. There 
is a narrow strip of foreshore for some distance west ot Saltport; 
a spur projecting into the river at Stanlow, which was later to be 
used for oil docks, and a length west of that again upon which 
spoil was deposited to a considerable height forming a hill known 
to-day as Mount Manisty—after the engineer in charge ot that 
section. 

It was this last section to which I referred as being obligatory. 
There was much argument betore Parliament as to the effect of 
the Canal on the Mersey channels. The fear was that anything 


which might interfere with the tidal flow would endange: 
navigability. Captain Eads, who had done notable work in 


forming a deep-water esturial channel in the Mississippi, was 
brought from the U.S.A. to give evidence for the opponents. —!n 
advancing the opinion that the channel designed to give access 
to the Canal might result in the silting up of the Liverpool docks 
he suggested that the danger could be overcome by continuing 
the Canal along the southern side of the estuary. The 
promoters promptly adopted the idea presented gratuitously by 
this extremely expensive witness for the other side. 

Although I have said the course of the Cana] for the greater 
part ignores the river it crossed it or impinged upon the river at 
many points and here the river course had to be deflected. 
There were, too, the tributary streams to be dealt with. The 
3ollin is accepted into the Canal near Warburton, as is the River 
Weaver west of Runcorn, but the Gowy, at Stanlow, is syphoned 
underneath the Canal. 

The general excavated depth of the waterway is 28-ft.; it was 
originally 26-ft., the original depth of the Suez Canal, but 
powers were obtained in 1904 to raise the water 2-ft. In 1927 
the lower 4} miles from Eastham to Stanlow were dredged to 
30-ft. to enable ships of greater draft to use the oil docks and to 
afford additional water for laden ships bunkering at Stanlow on 
their way to sea. The width is generally 120-ft. at the excavated 
depth, but it is wider in places for convenience and narrower in 
a few places from necessity. The surface width varies with the 
character of the embankments; where it passes through rock the 
sides are virtually sheer. As I have already referred to the Suez, 
which so influenced the Manchester enterprise, 1 might say here 
that its original bottom width was 72-ft.—of course it has been 
much deepened and widened since its opening. A word about 
the levels and we may pass on from geographical to engineering 
considerations. The water level at Manchester terminal docks, 
354 miles above Eastham, is 70-ft. above mean Mersey level and 
the Canal is maintained on five levels by five locking systems. 
The entrance locks at Eastham give access to the lower section 
miles which is semi-tidal. That is to say, the gates are 
open save when the Mersey level drops below the Canal level. 
The second lock system at Latchford raises the Canal 14}-ft. for 
the next seven miles to the Irlam system which rises 16-ft. 
Barton Locks and Mode Wheel Locks (the entrance to 
Manchester Docks) account together for a further rise of 28-ft. 

Each locking system consists of two locks: the larger 600-ft. 
by 65-ft. and the smaller 350-ft. by 45-ft. The larger lock at 
the Eastham entrance is an exception, being 80-ft. wide. The 
depth of water on the sill is also greater to meet the greater 
excavated depth of the Canal at the western end. 

Each lock system has sluice gates to deal with surplus water 
and pumping equipment to enable upper levels to be maintained 
from lower levels to safeguard the waterway in times of drought 
It will be appreciated that the locks are one of the governing 
factors in the size of vessel using the Canal. The depth of water 
and the height of the fixed bridges are also important. The 
clearance between normal water level and the underside of the 
bridges is 73-ft. 6-in. 

The largest ships using the Canal are provided with telescopic 
masts and removable funnel tops which sheer legs, established at 
Eastham, remove and replace. 

The water for the upper sections is supplied by the Irwell, the 
Mersey and the Bollin. The lower section is, as has been said, 
tidal, but it contains the River Weaver which joins the Canal 
west of Runcorn. 

For six years after Lord Egerton cut the first sod on November 
1ith, 1887, steam navvies, mechanical excavators, grabs and 
dredgers and many thousands of men drilled, blasted and dug 
their way through the hard rock and boggy moss land. It was 


of 21 


a stupendous task, but the great trench grew under Leader 
Williams’ direction, controlled by the master hand ot Thomas A 
Walker. Unforeseen difficulties sprang up like dragons’ teeth 
all along its length. 

Before the Canal was completed heavy rains caused floods and 
landslides which undid the labour of months; a stream disclos« 
itself under the piers of the new Irlam bridge and twice the tid 
swept through an embankment between the Mersey and Ellesmet 
Port. Added to these difficulties new problems were thrust up: 
the Canal Company by local authorities and railway companics 
whose roads and lines crossed the route. Soon after the contract 
for {7,750,000 had been signed, the contractor brought togethe 
enormous collection of excavating During the _ busies 
period of construction, there were employed about 16,000 me! 
Ico steam excavators of one kind and another, 194 cranes, I8 
steam engines, 209 steam pumps, 59 pile engines and 196 horsé 

The length of temporary railways amounted to 223 miles at 
the number of locomotives to 173. tons of coal 
8,000 tons of cement were used each month. The total amount 
of excavation was roughly 51,000,000 cubic yards, or abo 
76,000,000 tons, one-fifth of which consisted of sandstone roc} 
7C,000,000 bricks were used; the masonry measured 220,000 cub 
yards and the concrete 1,250,000 cubic yards. 


gear. 


10,000 


Comfortable accommodation for so many men and _ the 
families near their work called for the erection of several viilag 
of wooden houses and schools, churches, reading rooms ar 


hospitals, with proper medical and nursing staffs were provide 
Numbers of men engaged at the Eastham end of the Canal wet 
housed at Birkenhead and Liverpool and were taken to th 
work each day by special steamer. When they reached t! 
cuttings they. were taken by train to their destination 
Everything was carefully organised, and in order that the me 
might loose no time in climbing in and out of the deep trenche 
ladders were provided which would take five or six abreast. 

The route was divided into eight each with its ov 
contractor’s representative and engineer. 

Not only did several main roads lie in the track of the Cana 
which necessitated the building of swing bridges, but no tew: 
than five railway lines crossed the route as well. These include 
lines of the Great Western Railway, the Cheshire Lines and 1! 
London and North Western Railway, whose main line tro: 
London to Scotland was affected. Compensation to the tune 
£533,000 was claimed by the railways from the Canal Compan: 
but they were awarded by the arbitrator just over £100,000. T! 
routes of the lines were altered so that they should not cross an 
re-cross the Canal; two were carried over the Canal side by si 
at Acton Grange; and another at Irlam to take the Cheshire Lin 
Railway. 

The building of the 
years, but the work was done 
being constructed. 

Liverpool’s fresh-water supply from Lake Vrynwy also had 1 
pass under the Canal and this in itself caused some alarm a1 
difficulty, because when the tunnel was almost finished a floc 
completely destroyed it and the work had to be begun again. 

Later on, when an embankment a mile long was being built 
Eilesmere Port the labour of hundreds of men, working at fu 
pressure, was twice undone by high tides which swept up tl 
Mersey and through a gap in the embankment. 

Added to all these difficulties floods and gales and landslid 
in 1888 and twice in 1890 worked tremendous havoc along t} 
works and added vastly to the expense of the undertaking. 
has been estimated that these various calamities cost the Compa! 
between £2,000,000 and {3,000,000 and delayed the completi« 
of the Canal by a vear. 

3esides carrying rivers under and railways and roads overt 
Canal it was necessary to find a convenient way of allowing t! 
3ridgewater Canal to pass over the Ship Canal at Barto 
Previously the Bridgewater Canal had crossed the River Irwell 
this point by means of James Brindley’s famous stone aquedu 
This remarkable example of early Canal engineering had to | 
completely demolished and it was replaced by a still mot 
remarkable work of the present day—-the Barton swing aquedi 
by means of which that section of the Bridgewater Canal whic 


t 


sections 


new railway tracks and bridges took fo 
while the bed of the Canal w 


crosses the Ship Canal can be swung aside on a central pivot 
allow large vessels to pass. The aqueduct is 235-ft. long, 25-1 
wide and 33-ft. high. It contains 6-ft. of water. The swingit I 
portion of the aqueduct weighs 1,450 tons; the weight it contair . 
is 800 tons and the central pier revolves on 64 iron rollers. | 
addition to this aqueduct at Barton, seven other swing bridge : 
carry roads cross the Canal. 
7 } 
Opening of the Canal 
On November 25th, 1893, the finishing touches were made an t 


water was admitted to the Canal from end to end. It w 
thrown open to traffic on January, Ist, 1894, when 71 vessels s 
with bunting and flags and crowded with cheering sightseet 


gay 
and distinguished civic representatives and Members < t 


Parliament from all parts of the couniry, sailed up to Mancheste1 


January, 1958 
Manchester Ship 


[ne Canal was officially opened on May 21st, 1894, by Queen 
Victoria, who, after inspecting the docks and pressing a button 
which operated lock gates at Mode Wheel, sailed along the 
waterway in the Admiralty yacht ‘‘ Enchantress.’’ At the time 
there was a good deal of disappointment that the engineer, Mr. 
E. Leader Williams, was not knighted at the opening ceremony, 
but the honour was conferred upon him in the following June. 


The Port Undertaking 


Having dealt with the physical characteristics of the Canal as 


at artificial waterway, let us now look briefly at the undertaking 


as a port. 
| do not intend to describe the dock estate, docks, facilities and 


like, which are beyond the scope of this lecture but it will be 

interest to mention a few facts in connection with the service 
the Canal renders to Manchester. Perhaps the simplest way to 
this would be to work our way along its route, beginning at 
tham and working eastwards to Manchester. 








Eastham Locks on the River Mersey, six miles above Liverpool, the entrance to the Manchester Ship 


e first point then for reference on this plan is Ellesmere Port, 
les above the entrance locks. The Ship Canal here encloses 
terminal of the Shropshire Union Canal which is, of course, 
st operating to the Midlands. Considerable developments 
h been undertaken here, including new wharves and transit 
Industry is developing 


sheds and up-to-date coal conveyors. 
around this point and nearby a large paper mill recently estab- 
lished itself with a lay-bye for the discharge of wood pulp on 


the Canal. 
\djoining Ellesmere Port is Stanlow, where low flashpoint oils 


I referred earlier to the delta of land on the north 
side of the Canal at Stanlow. It was chosen on account of its 
ited position as a site for oil docks. The first was opened in 
2 and the second in 1933. They lie at an angle to the Canal 

their joint entrance forms a turning basin. As the tank 
farms of the oil companies are on the south bank the oil is 
pimped to them underneath the Canal. The most elaborate fire 
precautions are installed. To guard against the possibility of 
floating oil there are, in the Canal, above and below the docks, 


re handled. 


Dm A 


booms which can be floated across the waterway to enclose the 
danger area. The docks themselves have floating booms with 
wiich tankers are closed in during discharging operations. A 
boler house in a remote position supplies steam to the ships’ 
pumps. The oil tankage at Stanlow exceeds 88,000,000 gallons, 
that of the whole Canal exceeds 150,000,000 gallons, making 
Manchester the second most important oil port in the country 


se-ond only to London. 
Weston Point and Runcorn, some 12 miles up, are the twin 
trminals of two inland canal systems; the Weaver Navigation 


ail the Bridgewater. They both connect with the Midlands and 
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Canal— continued 


the latter runs eastward to Manchester with a northern branch to 
Worsley, crossing the Ship Canal at Barton 

Weston and Runcorn are chiefly concerned with transhipment 
business for the Potteries—China clay, spar and so torth. Ihe 
Cana!, while passing a little south of the town of Warrington 
carries traffic for that area, notably timber. 

At Latchford Locks, near Warrington, we rise 14-ft. 6-in. from 
the semi-tidal section and near the head of this level stands 
Partington coaling basin. Nearby are the Irlam works of thy 
Lancashire Steel Corporation, with its own lay-bye and watersid 
ore-handling plant. 

At Barton we pass the Bridgewater aqueduct beyond which Lie 
oil tanks for the less volatile oils and so to Mode Wheel Locks 
which maintain the uppermost water level at Manchester Docks 

We now reach the Port of Manchester itselt The Dock 
Estate at Manchester, excluding a development area of 1,000 
acres adjoining Trafford Park, covers 406} acres, including a 


water space of 120 acres. The quays total ever 5) miles i 








Canal 
length. There are four docks for ocean-going \ Is, ranging 
in size from &8&5o0-ft. long by 225-ft. wide to 2,7¢. ft. lon \ 


four smaller docks used _ for 


They average something over 600-ft. in length 


250-ft. wide. Beyond these lie 
coasting vessels. 


by about 150-ft. in width. 
The Canal and the Railways 


As the opposition of the railway companies to the Ship Canal 
scheme has been referred to, it is interesting to see how the 
opening of the Canal actually affected the railways. The two 
companies by which the great bulk of Manchester traffic was then 
carried were the London and North Western and the Lancashire 
and Yorkshire. Their traffic receipts for the two years following 
the opening of the Canal are: 


: Increase 
ISSS 1S Amount Rate px 
L. & NW. £11.519,292 £12.011,979 £492,687 27 
& Y. 4.659.252 1.847.266 ISS.014 1.03 
Totals LIGATS 544 £16,859.245 LOSU TOE 1.20 


Both railways set about increasing their terminal facilities. By 
Ig11 the receipts of the L. & N.W. had riven to {16,448,693 and 
those of the L. & Y. to £6,728,273. To-day the Port of 
Manchester is one of the railways’ best customers. 

Before the Canal was built this strip of Lancashire and 
Cheshire, where it was not absolutely wild, was quiet farm land 
Industrial development was envisaged by the promoters of th: 
Cunal who provided themselves with land for the purpose, and 
to-day the diversity of undertakings and the number of people 
they employ is remarkable. Between Eastham and _ the 
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Manchester Ship Canal—continued 


Manchester Docks firms have established themselves dealing with 
chemicals, paper, iron and steel, oil, road dressing, salt, glass, 
timber, building stone, soap, leather, rubber, textiles, brewing, 
asbestos, machine and tool making, dyeing and bleaching and 
a hundred and one other commodities. In a word it is probably 
the busiest industrial zone of its size in the world. 


Canal Shipping 


The depth of water and the dimensions of the locks, as has 
been said, govern the size of vessel using the Canal. Ships ol 
15,000 tons d.w. capacity regularly navigate the waterway 
Amongst the vessels regularly coming to Manchester are ships 
such as:— 


Tons Tons 

Gross Net Length Beam Depth 
Northumberland 11.555 7.229 530) 63 33 
City of Paris 10,902 6.855 474.7 59.3 32.6 
Cornwall 10.603 6.6037 495.1 63.1 40.3 


During 1936 the tonnage of arrivals at the port was 4} million 
tons and during this period some 3,500 vessels entered the 
waterway. 

The port’s shipping services include regular services with the 
Canadian ports, Montreal, Quebec, St. John’s and Halifax; 
U.S.A., North Atlantic, Southern and Pacific ports; South 
America, inward service only from the Plate; South and East 
Africa; India, inward from Calcutta and Colombo to and from 


Port of New Westminster, British Columbia 





Excerpts from Annual Report for 1936 


The volume of traffic through and at the Port of New 
Westminster during the year 1936 recorded advances in keeping 
with the general economic improvement experienced during that 


year. The following is a summary of ocean-going traffic, with 
comparative figures for 1935: 
No. of Vessels Net Rez Gross 
‘ Arriving lonnage Tonnage 
1936 25 1.897.784 3.035.139 
1935 434 1.575.535 2.575.350) 
an increase of si 282.249 459,789 
or Zt nc. 17} p.c. 74 p.c. 


The volume of cargo tonnage discharged and loaded by 
vessels arriving and departing is as follows (in tons of 2,000 lbs.). 


1936 1.008.019 tons 
1935 739,657 tons 


an increase ol 268.362 tons or 36 p.c. 
To some extent the above-noted increase in traffic is due to 

the situation that existed at United States Pacific Ports during 

the latter part of the year, as a result of which certain tonnage 


was diverted to British Columbia Ports. 


Fraser River Channel 

Minimum depth of water on the ordinary high tide (12-ft. 
Sandheads) is 30-ft. or 21-ft. at low tide, from the entrance of 
the river to New Westminster, a distance of miles. From 
New Westminster to Fraser Mills, a distance of three miles, the 
minimum depth at high tide is 28-ft. or 23-ft. at low tide, 
Chese controlling depths are determined by three comparatively 
short stretches of channel, namely, opposite Steveston (30-ft. at 
high tide, 21-ft. at low tide), Annieville Channel immediately 
below the City of New Westminster (dredged to 33-ft. at high 
tide, 28-ft. at low tide) and Port Mann Channel above the New 
Westminster Bridge (28-ft. at high tide, 23-ft. at low tide), 
there being ample depth of water elsewhere. 

Additional works designed further to improve these shallower 
stretches are steadily being carried out by the Department of 
Public Works of Canada. During the year a very considerable 
amount of work was done in the vicinity of Steveston, including 
a further extension of 1,000-ft. to Woodward’s Training Wall; 
the building of Albion Island Dyke N. 2, 3,018-ft. long, which 
it is proposed to extend this year another 4,482-ft. to a total 
length of 7,500-ft.; the purpose of these works being to confine 
the channel along this section and obliterate cross-flow during 
ebb tides. Extensive bank protection has also been carried 
out in this area, and more is proposed. The purpose of these 
works is to hold the existing channel and concentrate the 
action of the currents to the bed of the channel in the form of 
scouring rather than allow erosion of the banks and consequent 
shoaling. 

Annieville Bar was dredged during the winter 
minimum depth increased from 23-ft. to 28-ft. at 
Dredging operations in front of the loading wharf the 
Pacific Coast Terminals Company, Limited, are now being 
carried out and will be completed in May. This will give a 
depth of 30-ft. at low tide for a width at the entrance of 600-ft., 
width at lower end being 450-ft. 


22 


the 
tide. 


and 
low 


of 


Bombay and Karachi; the Persian Gulf; Egypt and the Ne: 
East; Australia and New Zealand; Tasmania; the Baltic an 
Scandinavian ports; Russia; Spain and Portugal; North Afric 
Africa and Morocco and the Mediterranean ports; Continent: 
ports, French ports; Black Sea ports and coastwise services. 

The revenue of the port is derived mainly from dues charge 
upon vessels using the waterway and tolls chargeable upon t! 
ireight they carry. 

Dues are payable upon a vessel's net registered tonnage an 
tolls (corresponding to harbour dues at other ports) upon tl 
Weight of cargo. The Company is also the pilotage authorit 
and provides towage services on the Canal. 

The revenue for 1936 was {1,734,933, of whi 
{357,210 represented the revenue from the working of tl 
Company’s railways, but to which may be added {184,22 
revenue from the Company’s Bridgewater Canals. The tonnag 
for the year 1936 was 6,373,308. 

I think I might conclude this paper by calling your attenti 
tc the fact that although Manchester, a port by virtue of t! 


gross 


Canal, the port of Liverpool with Birkenhead, and the ports of 


Garston and Bromboro’ are under management, n 
only separate but an entirely different character of managemer 
all these harbour works might be regarded as complementary 
one another and forming one main western outlet, and, regarde 
as a whole, its importance may be judged from the fact that 
handles approximately one-quarter of the whole trade of Gre 
Britain and about one-third of the British export trade 


separate 


Bombay Port Trust 


Excerpts from Administration Report, 1936-37 

The Port of Bombay shared in the world-wide recovery tr 
trade depression evidenced in the year 1936-37. The salic 
feature of this recovery was the 


universal and rapid improv 
ment in world commodity prices, whereby the  purchasil 


power of primary producers revived and was accompanied | 
an extensive rise in freight rates and recovery in  shippin 
India, in common with other primary producing countries 
the world, advanced another step forward on the road 

recovery. Improvement was particularly marked in the pric 
of agricultural commodities, and there definite tenden 
towards a better balance in the price relationship betwee 
agricultural commodities and manutactured 


Was a 


goods. 


] 


The result of the year’s working was a surplus of Rs. 14.74 


lakhs on General Account, as compared with a_ surplus 

Rs. 2.26 lakhs last year. This satisfactory result w 
achieved both by an increase in revenue and a_ substanti 
reduction in expenditure. The increase in earnings occurré 
mainly under Railway, Land Estates and the Bunders. T] 
traffic on the railway was appreciably higher than last yei 
chiefly cotton, rice, seeds and manganese. Receipts from tl 
docks, the principal revenue-earning department of the Trus 
showed, however, 1o material variation as compared with |: 
year or the year before. Although the earnings under 
wharfage on goods increased in consequence of larger expot 
of cotton, iron, manganese, groundnuts, oilcakes 
and imports of rice, this was offset by lower 


and Set 
collec tions 


ground and shed rents, due to reduction in the volume 
imports and quicker clearances of goods. 
In view of the better prospects ot trade, the Truste 


extended their usual policy of granting relief to trade by redu 
tions of rates and charges wherever possible. 

The cargo handled at the docks and bunders amounted 
5,460,000 tons, an increase of 142,000 tons, as compared wit 
the volume of the previous year. Imports accounted for abo 
55 per cent. and exports 45 per cent. of the total tonnag 
The increase in tonnage was equivalent to 2.6 per cel 
Imports decreased by 5.12 per cent., while exports increas 
by 13.9 per cent. 

Vessels which entered the docks or berthed at tl 
Harbour Walls (excluding ferry-steamers) totalled 1,954, wit 
an aggregate tonnage of 4,998,513 net register, as 
1,950 with a tonnage of 5,096,662 in the 
year. 

Ihe dry docks were occupied during the year by 1. 
vessels, as against 170 vessels in 1935-36. The total tonnas 
Was 543,739 tons, being 109,049 tons less than in the previo 
year. 

To avoid any increase in capital charges, the Trustees cu 


were 


again 


vessels precedir 


tailed their works programme by postponing all non-essenti 
items. The total debt of the Board at the close of the ye 
amounted to Rs. 19,09,97,783, of which Rs. 5,07,46,240 w 
due to Government and Rs. 14,02,51,543 Was on account 


Debenture Loans to the public. 


| 


do« KS 


The net expenditure on Capital Account during the year 


was Rs. 3,39,244, apportioned over various works. 
The report is signed by Mr. G. E. Bennett, the Chairman 
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War-time Port Operation 


ed How to make the Ports more Effective in Time of War 


n By D. ROSS-JOHNSON, C.B.E., (formerly General Manager of the Port of Bristol) 
| ‘ 
It 
HERE are two subjects which are now constantly before records betore or since. Ihe internal traffic between one place 
( the public, viz., the establishment of inland depots for and another was heavy, but this only indirectly affected the port 
I the storage of foodstuffs and other urgent needs of the trath« by getting in its Way But the ports became the dump 
12 people as a safeguard against the danger of air attack Img ground for all the army stores awaiting shipment, and tor 
fs pon the ports where these are now chiefly maintained, and all the foodstuffs and essential goods imported Ihe munition 
ie very illusive probelm ‘‘ Co-ordination of Transport.”’ factories, constantly adding to their number, were never pro 
on It may not be immediately apparent what connection there vided with sufficient ground space or railway sidings to contain 
between these two questions or the bearing of either of them their output, much of which might not be immediately 
the particular interests which are the main concern of this required tor shipment, and they had perforce to turn it out as 
et uurnal, but they are really very closely interrelated. produced on to the railways he railways, already con 


In designing any new system it is generally worth while to — & sted, could not add to that congestion, and pushed it into 
msider the history of the past, and it may be useful to recall] the ports. rhese could not push it any turther until the ship 


€] me of the difficulties during the last war and the lessons to arrived, sometimes weeks later, to take it So all the ports 
learned from them. sidings became congested, adding greatly to the delay 
. . : ing out the particular trucks required for particular hips 
Experience in the Past which themselves generally arrived without notice, to enable 
At the outbreak of the Great War the inevitable conflict imme preparations to be made tor them All this involved greatet 
itely arose between the needs of the expeditionary forces for ship delays. 
© maintenance of their supplies and the needs of the civilian It was found impossible to obtain adequate storage inland 
ypulation for the maintenance of the necessities of life, so for the foodstuffs which trom causes already explained arrived 
uch of which had to be served by imports from across the in gluts, and so these could not be got away expeditiously out 
ean. ot the port areas Most ports are equipped with granaries and 


[he railways worked very efficiently according to plans warehouses sufficient to contain their normal imports, but 

, ready made, which provided for their operation exactly as in frequent intervals during the war, these were very abnorm 
ice time under their own organisations, the General Managers and the difficulty of disposing of the cargoes involved further 
orking as the Railway Executive Committee under the War delays to shipping. 


y ince. Southampton, a railway-owned port, was taken overt Phus the vicious circle was established: congestion on the 
tirely for war traffic, which enabled the expeditionary forces Toads and railways; blocking of the ports; delays to ships in 
be despatched with such smoothness. 3ut as regards the process of discharge; consequent inability to deal with new 
ther major ports, schemes had long before been prepared for arrivals; the reduced output from the ports involving reduced 
e allocation of the various sections to various purposes. output from the available shipping nd delays in despatching 
wing to the want of co-operation among the numerous Govern army stores 

nt departments, however, these were almost at once discarded. [he provision of the inland depots will 1 Dy Un es 
\t these, on the day of mobilisation and afterwards, officers solve the problem They are bound up with the problem of 
rived representing every department of the State, armed, of | transport. Fully stocked in advance, they will be a sateguard 

{ urse, with powers of D.O.R.A., Naval Transport, Army against the loss of supplies in the ports by aerial attack 

{ mbarkation, Army Service Corps, Ministries of Munitions and they will also be a safeguard against the falling off of normal 

s ood and various others, each having regard to no interests Supplies during the early stages of a war, with its inevitable 

xcept those of his own department, and oblivious of the fact dislocation of normal shipping services, but they will have 

iat a dock is after all only a large machine dependent for its be continuously replenished during the duration of the war 
orking on the proper co-ordination of its several parts. The 

esult was that the traffic passing through the ports was soon Waterway Transport Facilities 

duced to little more than half their normal capacity, and the 

‘ort and Transit Executive Committee, which was then estab If the canals and inland waterv could be made availabl 
hed under the energetic chairmanship of Sir Norman Hill, for this duty, and if the depots were suitably sited adjacent to 
pent the rest of the ‘‘ duration ’’ in restoring order. Doubtless them, as they very well could be and give access to eve rt of 

5 hese happenings have not been forgotten, and we may hope that the country, it would leave the railways and roads tree to deal 

: he confidential War Book, which we are told is being con with all the other needs which would fully occupy the 

tantly revised and brought up to date, will guard against such The previous history of our « nd waterways Cr 

f ifficulties in any future emergency. cisely, but quite adequately, dealt wit n the Final Report 
But there are certain features inherent in the problem which (1931) of the Royal Commission on Transport It deseril 
ill always exist, viz., the best means of obtaining the rapid the “‘ Canal Era "’ from 1760 to 1830; the gradual decadence 

imn-round of the shipping, the orderly distribution of imports of the canals from the latter date with the rise of the 

» their inland destinations and the transport of material to the and the successive enquiries from the last-named date 

orts for shipment. should be done about them. Of these, the most important wer 
In a time of national emergency, all sorts of abnormal Lord Shuttleworth’s Royal Commission of 1006 nd the Ce 
onditions come about. Ships are diverted to unaccustomed mittee on Inland Waterways of 1921, under the chairmanshij 
rts, and arrivals become irregular. Under the convoy of the present Prime Minister The coincidence of all thei 
ystem they are brought in a large number at once, Views is remarkabl 

] nd then none for some time, instead of the accus [he most important waterways in the canal et provided 

tomed more or less regular daily arrivals. And the rapid communication between the four estuaries on which our prin 
reeing of each ship, in order that it may be available for its cipal ports are situated, viz., Thames, Severn, Merse' nd 
ext voyage, becomes of urgent importance. To do. this Humber, and the Midland network of canals which has Bir 

t roperly, all sheds and quays must be kept clear and _ not mingham as its centre These four routes were described by 

ommandeered for other purposes, as Was so frequently the the 1906 Commission as Che Cross 
ase during the last emergency. Ihe canals had suffered trom the time of their constructio: 
) 3ut the number of berths in a port, even if kept availabl from the absence of standardisation in the matters of width 
ind fully utilised, does not mark the potential capacity of a depth of water and dimensions of locks, which made through 
port in busy times. Nearly always there is a sufficiently com- journeys difficult, and, with the decline of their prosperity 
modious basin to afford mooring space for a certain number of they had further suffered from inadequate maintenance and 
hips away from the quays. Ships so moored can discharge or still more, from the fact that sections forming essential parts 
load into barges on both sides. But, of course, the cargo in the of through routes had been acquired by, or in’ many cases 
barges has to be dealt with for transit inland and, except in the forced on to the railway companies, who naturally had _ not 


ase of very mixed cargoes, which must be landed on the quay encouraged through trafic in competition with their own 1 
for sorting, much time and labour is saved when the barges can Ways. 
be sent away direct to destination. 


So we reac h the problem of inland transport to and from the ‘¢ Rationalisation ’? of Canals 
ports, and it may be useful to recall again the conditions which 
prevailed throughout the duration of the last war. The internal So it was, and is still, essential that if the canals are to 


movement of goods and passengers was far in excess of all become a substantial part of the transport facilities of the 
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War-time Port Operation—continued 


country they will have to be ‘‘ rationalised,’’ i.e., brought 
physically to a common standard of depth, size of locks, etc., 
and be put in a condition to use mechanical haulage, in lieu of 
the antiquated horse or donkeys, and to substitute, in some 
places, lifts or inclined planes for the long flights of locks which 
at present cause such serious delays. x 

In spite of all these drawbacks, the canal traffic has not been 
negligible. In 1905 they carried over 36 million tons, in 1934 
nearly 12 millions, and in 1936 13} millions, though, of course, 
these figures are not very impressive against the 280 millions of 
tons on the railways. 


































MA 
+ “1 
ren’ falls 
LVERP IC: f | 
| / 
2 | | 
2t/20 =. fl ‘ ; 
e s 
3% is | 
\ | 
\ '& | 
\ / © 
| Jé | 
Af | 
rf or | 
RO NOTTINGHAM of | 
; cH ase A“ / j 
& a - / 
€, / feet Lane’ i 
j 
j 
Mier slay dane 
$ 
N 
é/ 
Pa 
+/ 
> 
t 
$ | 
HD4/ oT 
ys 
A 
- . ‘4 
ey i e 
Y” jwanoness 
RIS TOL 
THE CROSS 
An it portant quesuion through all these successive enquiries 
has been up to what standard of capacity should the water- 
ways be improved. There are two classes of craft used for 
inland water traffic, barges carrying from 100 to 250 tons, and 
monkey boats with a maximum capacity, when the depth of 


Water is properly maintained, of tons. The former 
prevails on the greater part of the ways serving the four rivers 
ed above, and the latter are used on the network of narrow 
canals in the Midlands. The chief disadvantage of the latter is 
that they cannot be used in the seaway of the estuaries, on 


some 35 


which most of the ports are situated, and as the barges cannot, 
on the other hand, use the narrow canals, traffic for manv 
—_ . 


destinations involves a transhipment. 


Legal Notes 


Unstable Channels in River Estuaries. Responsibilities and 
Duties of Harbour Authorities 


(BY OUR LEGAL CORRESPONDENT) 


On the 2gth November last, in the Admiralty Division of th: 
High Court, Mr. Justice Langton delivered his considered 
judgment in the action brought by the Owners of the ss. 
‘* Neptun against the Humber Conservancy Board. The 
judgment contained comments on the legal duties of Harbour 
Authorities and included a list of their obligations in respect of 
the marking of navigable channels. This list had been drawn 
up by the Judge with the assistance of two Elder Brethren who 
sat with him. The case is therefore of particular interest to all 
those authorities who are concerned with beaconage and 
buoyage and the maintenance of a safe fairway. 


After full consideration of all these conditions the successive 
reports have all concurred in the view that the canals have still 
very useful services to perform, and they advise: 


1. Unification of ownership. 


2. Amalgamation of the existing companies 
groups to include the railway-owned canals. 

3. Each group in the first place to contain one arm of The 
Cross. 

4. Failing private enterprise, the groups to be owned and 
administered by Public Trusts, on which the various 
interests should be represented. 


into large 


It may conveniently be stated here that some advance has 
been made already. Extensive improvements of the Trent 
Navigation connecting the Humber with Nottingham, Leicester 
and the Midlands have been effected by the Corporation ot 
Nottingham and the Trent Navigation Company, which will (in 
the view of the Royal Commission) give great advantage to 
the locality. The recently-reconstituted Grand Union Canal 
Company have acquired, and are in process of reorganising 
the arm of The Cross from the Thames to the Midlands 
as a part of that from the Humber. The recent Report of the 
Transport Advisory Council shows some 


as We I] 


11 
] 


sMail progress In Ule¢ 


movement towards that co-ordination of traffic which woule 
enable the WalerWways if and when made efficient, to obt 
those portions of the country’s traffic whi they can carry t 
the best advantage. 

With the other arms of The Cross put into the same con 
tion as that now being attained by the Grand Union Canal 


with the irefully located in rel 


canals, the 


and inland depots 


Importe d tood 


Company, 


tion to the 


supplic s of the 


could be transported continuously from ship to depot by the 
cheapest method, free from all congestion on the railways 
roads. 

But nothing has been done vet to mplement the recomme 


dation of the Royal Commission on Trat 


Failing the submission of volunta 


short period, the Minister of Transport should take steps 
to set up Public Trusts which would acquire such canz!s 
as he considers it would be in the national interest to pre 
serve and improve We are in agreement with previous 
investigators that the most important canals are those cc 
stituting Ihe Cross’: the four routes of the can 
forming this system might first be amalgamated under four 
Public Trusts, with the ultimate fusion of the four into ons 
large group. 

Possibly, it has not been realised wh important eleme 
the canals should form in the schemes for the food supply ot the 
country in time of war, and in the course of preparation tot 
War. 

It is not likely that private enterprise would be willing to take 
up the remaining erms of The Cross, as the Grand Union Canal 
have done for the first one for the reason, as foreseen by the 
Roval Commission, that there is no one body on. either with 
the outstanding interest to get out the necessary surveys ard 


estimates. 


Until this is done, the cost cannot be estimated. Lord 
Shuttleworth’ Commission made an estimate of sixteen millions 
But this, of course, cannot be much guide, as_ not 


only have prices altered, but their scheme was probably mor 
ambitious than is really necessary. But the would cer 
tainly be small when compared with the sums now being spent 
would come as a very small item in the bill 


cost 


on the roads and 
for rearmament. 

If some enterprising Member of Parliament would raise the 
question, he might render a service to his country. 


The case arose out of the grounding and total loss of the 
steamship ‘‘ Neptun,”’ of Esbjerg, on the Whitton Sands in the 
River Humber in June, 1936. The owners of the vessel claimed 
damages against the Humber Conservancy Board on the grounds 


that the Board had failed to keep the Channel clear or to give 


notice of obstruction or to mark correctly the deep water 
channel. The Conservancy Board denied any obstruction or 
failure to mark the channel. They pleaded that the 
‘“ Neptun ’’ grounded on the river bed owing to there 


being insufficient water and that the light vessel had been moved 
that morning in conformity with the shifting of the channel and 
that notice had been published and could have been seen by the 
Master and Pilot before leaving Goole. The Board 
counterclaimed for £1,829, the cost of lighting and controlling 
the wreck. After a trial lasting days, the Was 
dismissed. 

In the course of his judgment Mr. Justice Langton said that 
the navigation of the Upper Humber was never simple, and in 
parts was at times difficult and critical. The most critical part 
half-a-mile between the Middle and Upper Whitton 


seven action 


Vas 


I] 
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Legal Notes—continued 


Lightships, where the sand _ shifted rapidly and almost 
continuously, and the navigable channel was constantly 
changing so that the lightships had to be moved promptly. The 
pilot of the ‘* Neptun ’’ was aware before leaving Goole that 
changes had been observed in the channel and a lightship had 
been moved anew. The Board had advertised those moves with 
great precision. 

rhe Plaintiffs’ main point, continued his Lordship, was that 
the Board, as buoyage and beaconage authority, did not exercise 
reasonable care in the performance of their duty. His Lordship 
found that they did. It seemed necessary that the Court should 
efine the functions of a buoyage and beaconage authority. 
[heir common law duty was the same as that of invitor and 
ivitee; they had a duty to exercise reasonable care, so long as 
hey kept the highway open to those who used it, in order that 
those users might do so without danger to their lives and 
roperty. 


Conservancy Obligations 


Mr. Justice Langton said that he had asked the Elder 
rethren, as experienced Shipmasters entering the Humber 
thout knowledge of its channels, to help him in formulating 
minimum list of the obligations of such an authority, and 

y said these were: (1) That the authority should have sounded 

| found the best navigable channel; (2) that they should have 

iced sea marks—lightships, floats and buoys—in the position 

here they would be of the best advantage to navigation; (3) 

it by night such sea marks should be provided with adequate 
chts, so as to enable the channel to be easily found and 

operly kept; (4) that the authority should have resounded the 
annel as and when opportunity presented itself; (5) that in 
ew of the changes in the river bed they should keep a watch 
the changes and should alter, move or renew the sea marks 
accordance with the changes ascertained; (6) that records 
ould have been preserved for future reference and the guidance 

{ the subsequent officials; and (7) that the authority should 

iblish, as conspicuously as possible, such further information as 

uld supplement the guidance given by the sea marks. 

With that short list of expectations for a great and busy 

vhway like the Humber, his Lordship was of opinion that i 

added that the Board should exercise reasonable care in th 
formance of those duties, the legal position of the Humbert 
mservancy Board was defined with sufficient accuracy for 
esent purposes. The Board issued trom time to time notices 
mariners of special dangers which came to their knowledge, 
changes in sailing marks, and charts were issued on which was 
fined a line of channel. 

For the pilot, said his Lordship, it was said that he was 

titled on the indications of the charts to expect a minimum of 

{t. of water at low water ordinary springs. It was not part of 

case of the Conse rvancy 3oard that the pilot acted with 
gligence in proceeding as he did. There was produced _ the 
cord of the tide board and a list of 27 ships navigated by the 
lot in the preceding month, and the ‘‘ Neptun ”’ was the only 

p which enjoyed the unenviable distinction of an accident 

Mr. Justice Langton pointed out that while the Plaintiffs put 

elr case on a variety of grounds—contract, breach of duty or 

irranty, and negligence—their Counsel concentrated on_ the 
st, that it was the dutv of the buoyage and _ beaconage 
ithority to exercise reasonable care in the performance of their 

‘ligations to users of the highway. At the same time Counsel 

| not shrink from the absurd proposition that the Board had 

en discharging their functions for 30 years without discovering 

iat were their obligations. It was impossible to find a 

ported case in which the practical obligations or legal duties 

f a buoyage and beaconage authority had been laid down. 

Che Judge said that the clearest statement of the relevant law 
as by Lord Wright, in the King’s Bench Division, in the St. 
ust Steamship Company, Ltd., v. Hartlepool Port and Harbour 
ommissioners. Lord Wright said the liability of — th 
ommissioners did not depend on the terms of their private Act 
{ Parliament but on special relations arising de novo as each 
hip entered the port, analogous to the duty existing between 
nvitor and invitee. It seemed to Mr. Justice Langton that the 
Humber Conservancy Board, as the beaconage authority, entered 
nto just such a special relation as Lord Wright described. It could 
ot be stated exactly as a relation of invitor and invitee, sinc 

was difficult to imagine an invitation to use a common 
ighway, but on the common law their position was the same. 

It was proved, said Mr. Justice Langton, that while the Board 
xhibited plans indicating a minimum depth of 3-ft., from time 
0 time they issued notices saying that only one or two feet were 
ivailable It could not be said, as the Plaintiffs’ Counsel 
wished, that there was a representation that there was at all 
times a minimum depth of not less than 3-ft. As he heard 
Counsel’s criticisms, he began to wonder whether any buoyage 
© beaconage authority could hope to stand up to such an 
exacting standard. 


His Lordship found that the officials responsible tor the 
position of the light vessels could not have acted better than they 
did, bearing in mind the imperative demand tor dispatch. As 
to a Warranty of a minimum 3-{ft., there was no such warranty 


The documents and evidence showed that for forty vears the 
deiendants had striven with success to provide a channel with a 


minimum of 3-ft. The chart was merely a representation of the 
soundings found in the channel on the day on which it was 
exhibited It was within common knowledge that the channels 
changed with bewildering rapidity He was quite unable to se 
how the notices, alone or with the charts, could be taken to be a 
representation that a minimum of 3-ft. existed in the channe!s 
which were quite undefined in their lateral extent 

lhe Judge referred to the calling of an expert hydrographer 


Mr. Gibson, as a Witness for the Plaintiffs, and sa d e thous 
that the Conservancy’s engineer, Mr. Butterfield, and Mr. Boot! 


who made the soundings, met Mr. Gibson’s challenges with s 
and composure. The Judge spoke highly ol potn These 
gentlemen and pointed out that they had a lifelong experience of 


the Humber, of which admittedly Mr. Gibson knew not! 


Pilot’s Misjudgment 


In view of the tact that the case might go higher, his 1 shiy 
said the pilot was a man of cautious character, who made his 
choice on information at Blacktoft, but unfortunately his cal 
tions were based on too small a margin of safety, and the were 
upset by a cause utterly beyond his control. His Lordship \ 
sav the accident Was a combination of poor judgment and mist 
tune. The pilot passed closet to the Middle Whitton Lightship tl 
vessels were accustomed to pass that mark, and the vessel whicl 
accompanied him, with the same draught aft and less for 
was able to wrench herself free trom the sandbank, whereas 
‘ Neptun "’ with the same draught overall, stuck fast | 
‘* Neptun ’’ would not rise the .2-in. expected on meeting the 
brackish water, as she was going at full speed Ihe Eld 
3rethren took the same views and the action must be disn 
with costs Counsel could agree as to a form of declarat 
the counterclaim and bring it to the udge on some the! i\ 


to sign in his private room 


Analagous Cases 


It will be seen that this judgment was base 
established and apparently simple rule of law Phe obligation 
ot Harbour Authorities to take reasonable care in « 
their duties was clearly laid down by the House of Lords 1 
years ago in the case of Gibbs and the Mersey Docks an 
Harbour Board, and it has been followed in many cases sine 
including that of the St. Just Steamship Co ivainst the 
Hartlepool Port and Harbour Commissioners in 1929, referred t 
by Mr. Justice Langton (report in Vol. 34 of I s List ] 
Reports, page 341). It is interesting to note that M Justice 
Langton, then Mr. G. P. Langton, K.( appeared in that case 
as leading Counsel for the successful Steamship Company 

Readers may recall that in the Hartlepool case, the ss () 


City ’* fouled the submerged wreck of the Burnhopt 


had foundered in the fairway with a tull cargo of coal twe 


years previously. A year or so after the sinking of 

Burnhope,’’ the then Harbour Master of Hartlepool 
carried out some grappling and sweeping operations at the spot 
but with a negative result. It was apparently assumed that 
wreck had dispersed. Immediately after the accident to th 
‘ Orient City,’’ however, the newly-appointed Harbour Maste1 
commenced sweeping and within two days discovered the wree 
of the ‘‘ Burnhope ’’ and her cargo. In the view of Mr. Justice 
Wright (as he then was) the failure to locate the wreck and 
remove it was, in the circumstances, a failure to exercist 
reasonable care 

The legal rule also came under discussion in_ the 
Scottish case of the Owners of the ss Moray Firth ivainst 
the Aberdour Harbour Trustees, commented on in the August 
1937, issue of this Journal. That was another case in which the 
decision was against the Harbour Authority Ihe Harbour 
Trustees had failed to keep the harbour free from obstructiot 
owing to lack of funds. That may not have been unreasonabl 


but they also failed to notify shipping of the fact or to issu 
warning that in consequence the harbour might be dangerous 
That was a failure to take reasonable care. 

It might seem somewhat surprising that so much litigation 
should arise when the law is so clearly and firmly establishe 
but the circumstances of no two cases are exactly similar and 
hitherto, there has been no legal definition of what constitutes 
the ‘‘ reasonable care ’’ which the law requires. It is in this 
respect that the case under review is of importance It has 
resulted in the laving down of a set of rules the observance of 
which was regarded by the Judge and Trinity Masters as the 
minimum required to fulfil the duty of taking reasonable care 
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Uniform System of Buoyage 


Address to the Eighth Interstate Conference of Australian 
Harbour Authorities, by Mr. A. D. Mackenzie. M.Inst.C.E. 
Engineer-in-Charge. Ports and Harbours, Victoria 


At the opening of the Conference, the Chairman expressed a 
wish that delegates should be as brief as possible. I hope to 
be as brief as I possibly can, but I regard this subject as one 
of the more important ones on the agenda paper, and I would 
like to place it in some detail before the Conference. Before 
moving a motion on the subject, I desire to say that I was 
particularly pleased to hear the general remarks of the Hon. 
the Minister for Works and Local Government, Mr. Spooner, 
and also the remarks of the Right Hon. the Lord Mayor, Hon. 
A. Howie, M.L.C., who each stressed the desirability of uniform 
practices amongst the various ports of the Commonwealth. It 
has been equally pleasing to hear so many delegates express 
themselves generally in favour of uniformity on port practices. 
I hope that there will be no somersaults, and that those dele- 
gates will still have those views when this motion is put to the 
vote. I move: 

‘‘ That this Conference adopts as a basis for a uniform 
system of buoyage the proposals set out in the draft agreement 
and rules prepared by the small committee of experts in London 
in February, 1936, and now embodied in the League of Nations’ 
documents C 128 (A) M 67 (A) 1936 viii, and that each port 
authority of the Commonwealth proceed to put into effect the 
proposals as soon as the agreement has been ratified by the 
minimum specified number of ten signatories.”’ 

At the Fourth Conference, in Melbourne in 1924, the dele- 
gates were of opinion that it was desirable to give consideration 
to a universal system of buoyage as proposed by the Inter- 


national Hydrographic Bureau. The subject was again 
discussed at the Fifth Conference, at Adelaide in 1926, when 
the resolution carried was of a more definite character. That 


Conference decided in favour of uniformity in buoyage and 
buoy lighting, and recommended that the proposals of the 
International Hydrographic Bureau be adopted wherever prac- 
ticable, and as opportunity offered. Nothing, however, 
eventuated, and the subject lapsed. The paper that I have 
prepared reads: 

In this Commonwealth, as in all other maritime countries, 
one would expect to find a matter of such vital interest to the 
community dealt with on systematic lines and methods brought 
to a high state of perfection. One would expect that the 
Harbour Engineer could refer to his standard engineering text 
book to guide him when laying down new beacons, buoys, 
lights, ete. At present he can follow any one of several prac- 
tices or go off at a tangent, and devise a new one of his own. 

Uniformity of treatment would appear to the most obvious of 
desiderata, yet instead we have a diversity of practices which 
can only at times serve to confuse rather than assist the navi- 
gator. Probably the first instance of a distinctive aid was 
provided at the entrance to the harbour of Alexandria in the 
form of a beacon, which was known as the Pharos Lighthouse 
or Tower, and was constructed about 270 B.C. A_ powerful 
beacon light burned at the top of the beacon, and has been 
stated by various writers to have been visible for thirty-four 
miles. 

There have been instances of conservatism in regard to 
progressive moves intended to assist the navigator, and it may 
be interesting to quote from a letter from the Mayor and 
Corporation of Liverpool, in writing to their representative in 
Parliament in January, 1670, as follows: 

“In regard to those lighthouses they will be no benefit 
to our mariners, but a hurt, and expose them to more 
danger if trust be had to them; and also be a very great 
and unnecessary burden and charge to them.”’ 


This is recorded in ‘‘ Transactions of the Historic 
Lancashire and Cheshire.’’ 


Through the ages since, beacons, etc., or let us 


Society. of 


refer to 


them as aids to mariners, have been constructed by various 
authorities, just as they are to-day, and without any com- 
pletely systematised principles to guide them. In Great 


Britain, authorities existed in Trinity House, the Commis- 
sioners of Northern Lighthouses, Commissioners of Irish Lights 
and numerous port authorities. Divergent practices naturally 
resulted there. 

Conferences were held at which interested parties attended, 
and some success at uniformity of practices was achieved in 
1883, the system evolved then being substantially in force to- 
day in so far as the British Isles is concerned. In 1889, a 
similar effort was made, this time international in character, at 
a congress held in Washington. Some consolidation of prac- 
tices was again achieved. It should be noted here, however, 
that light buoys were practically unknown. Certainly the 
flashing light was not in existence, and this has an important 
bearing on the present-day desire to unify or systematise 
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buoyage practices. At a later international Maritime Confer 
ence held in St. Petersburg in 1912, at which, however, the 
United Kingdom was not represented, light buoys were agall 
not considered. Light buoys have now, however, become 
such an integral part of any buoyage system, and the tendency 
to-day is to convert all buoys into light buoys, since it i 
illogical to define a channel or indicate a menace by day and 
not do so by night, or, in other words, it is unreasonable t 
lay down rules regarding characters of buoys or marks by day 
without reference to the night characters. 

Continuing, we get to the League of Nations and its effort 
to bring the matter of this all-important buoyage up to dat 
and in keeping with modern requirements. 1883 and 1889 is 
a long time ago, the days of sailing ships, slow speeds, wher 
ships hove-to till daybreak before entering port, and there was 
ample time to check position and observe shapes, colours 
relative positions of one aid to another—very different to the 
present day with speeds up to 30 knots, quick decisions being 
necessary on the part of the navigator. There must br 
absolutely singular and distinctive characteristics to the aid 
provided for his guidance, particularly with relation to nigh 
navigation, now that most ports have a background of shor 
electric lights of such variety of colour and animation. 

A conference was held at Lisbon in 1930 when opinions wer 
divided, and no unanimity of thought or action appeare¢ 
possible. The matter has been persevered with, and we fin 
a small committee of experts set up, following a resolution b 
the Advisory and Technical Committee for Communication 
and Transit of the League of Nations, the committee bein 
selected from among the members of the Prepartaory Commit 


tee on Unification of Buoyage Rules, which met in London 
1933. The small committee met in London in 1936, and it 
report and recommendations are the proposals which hav 
been submitted through the Commonwealth Government 


the basis of an agreement for signature and adoption by nations 
favourable to accept them as being suitable for a uniforn 
system of buoyage. 

In passing, it is considered worth while to comment on thx 
personnel of this committee, since at a recent meeting of th: 
permanent Committee held in Melbourne, a query was put 
to whether competent authorities had drawn up the proposals 
The committee which drafted the proposals was  thoroughl; 
representative of the maritime, engineering and nautical an 
naval professions of Europe, and consisted of an Elder Brothe: 
of Trinity House, a Spanish lighthouse engineer, a Frenc! 
lighthouse and buoyage engineer, an Italian naval con 
mander, a Dutch lighthouse engineer, a Swedish Director 
General of Pilotage Lighthouses and Buoys, with Sir Joh: 
Baldwin as Chairman of the Committee. It can be accepted 
therefore, it is felt, that the committee was equal to the task 
before it. 

I would like to quote from a paper prepared by Monsieur 
C. Ribiere, Doctor of Science, when engineer in chief of the 
French Central Lighthouse The quotation is 
follows: 


Service 


‘Some of the most maritime disasters have been caused 

by the imperfect knowledge mariners have had of how t 
recognise a light by its character. In order to minimisé 
this danger, we are forced to simplify and systematise th: 
distinctive characters so that it is easy to learn an 
remember them. A _ recent the loss of th 
‘Winton’ in South Africa.”’ 

It is some years since this engineer made the above com 
ment, and as already stated, with the greater speed of modert 
vessels, coupled with the fact of the confusion to an oncoming 
due to a background of multi-coloured and_ bright 
lights, quick recognition of a mark or light is essential, an 
calls tor simple systematised characteristics. 

The advance and progress of civilisation demands _ practice 
in keeping with such progress, one of the demands being for 
the use of as much of the twenty-four hours of each day as 
possible, and this necessitates a buoyage system which will 
bring these high-speed vessels into port safely on schedule day 
or night, and it will not be disputed that night navigation is 
if anything, the more dangerous, and this primarily has 
brought about the present demand for a revision of practices 
The Australian Shipowners’ Federation has stated an objection 
to conversion to the proposals on account of cost, but it is 
felt that there may be some misconception on the matter, and 
that the costs, on analysis of the proposals, may not be as 
high as anticipated. It is difficult to appreciate why the ship- 
owners have adopted this attitude, since the loss of one single 
vessel, due to lack of proper guidance or direction by a buoy 
age system, would outweigh many times the cost of conver 
sion to the proposals. With more direct reference, however 
it should be remembered that the navigator is the technical 
custodian of the shipowners’ property, and complaints have 
been received on several occasions from navigators relating to 
the confusion that they experience as a result of interference 
of shore lights with buoyage lights, ard this, it is claimed, is 
a definite reason for a revision of practices, and, possibly, in 


instance is 


vessel, 
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WITHOUT CHARACTERISTIC WITH CHARACTERISTIC 
SHAPE SHAPE 
Notes on the Diagrams illustrating buovage marks defined in the draft. rules 
Starboard-hand Marks. Shape, or type: conical or spar Colour black, or. for urposes al 
differentiation, in the case ol conical marks, black and white chequers; in the case of spars, lor purposes 
ol differentiation or visibility, black, with the upper part white. Top mark Gi any): Cone, point upwards, 
coloured black, or, lor purposes ol differentiation, a diamond, except at the entrance of a channel 
Port-hand Marks. Shape, or type: Can or spar. Colour: Red, or in the case of can-shaped marks 
lor purposes of differentiation, red and white 2 seal Top mark Gi any): Can, coloured red, or, for 
purposes of differentiation, a “ T.” except at the entrance of a channel. 
Lighted Marks. On starboard-hand, white lights, showing one or three flashes or occultations. of 
green lights of a character not allocated to the marking of wrecks. On the port-hand, red lights, showing 


any number of flashes or occultations up to four, or white lights showing two or four flashes, or occuta 
tions, 

The loregoing notes are not complete—ior further and more precise information, reference should 
be made to the Rules.—(H.M. Stationery Office, 1s. 3d. net). 
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Uniform System of Buoyage—continued 


addition, the exercising more control over the exhibition of 
certain classes of coloured and animated lights which are used 
on shore for advertising purposes. Captain Davis, Common- 
wealth Director of Navigation, will support me in this matter, 
since recently he had occasion to discuss this aspect with me 
regarding a light which it was proposed to exhibit from the 
top of a prominent building in Geelong, when he felt, having 
the interests of navigators foremost in his mind, that this light, 
if proceeded with, was likely to be a potential menace and 
cause confusion with navigation lights. In this particular 
instance, I held the opposite view, but whatever the merits 
or otherwise of the particular case, it goes to show the need 
for some regard being had to the fact that progress demands 
these lights ashore. Whether they can be stopped entirely or 
not is another matter, but there is every reason to feel that 
aids placed in channels should be so distinctive and singular 
in their appearance and characteristics as to lessen the risk of 
confusion with shore lights. 

Pilots and exempt masters have stated that the are subject 
to confusion. Objectors to uniformity will probably say that 
because we have pilots and exempt masters, then there is no 
need for uniform practices to be followed. So far as the ship- 
owners are concerned, I have no doubt that, if a ship is lost 
as a result of this confusion or lack of distinctiveness, they will 
demand safeguards for the future, and, if it is not this year 
or the next year, there is litthe doubt that ultimately demand 
will be forthcoming. The Board of Trade, which, as_ the 
shipowner knows very well, is concerned with the safety of 
ships and the men who man them, has stated that the proposals 
before us now embody the best arrangements for a uniform 
system of buoyage. 
“It can safely be said that there is no completely uniform 
system of buoyage in existence in the world to-day, although, 
so far as daylight practices are concerned, America claims that 
the system evolved at Washington represents 75 per cent. of 


the buoyage of the world, but the bulk of this system is in 
existence in American waters, with its extensive length of 
inland waterways. Elsewhere, a variety of practices is 


followed. The Washington system is uniform, so far as such 
daylight fundamentals as colour, shape and numbering are 
concerned. That system with daylight colour demarkation is 
red to starboard, and black to port, and it is only in regard to 
colour that we might say there are two uniform systems in 
vogue, the one the opposite to the other. The advent of radio 
beacons is indicative of further progress, and, as with lights, 
so must provision be made for distinctive individuality and 
uniformity. Naval and air bombing and air gunnery practice 
areas must be singularly defined. The task, therefore, before 
the Expert Committee in London, was apparent, and with a 
full knowledge of world practices before it, the proposals we 
now have were evolved. A commanding point is the fact that, 
notwithstanding that such a percentage of existent buoyage 
Was contrary to its recommendations, the committee met the 
problem scientifically and has given a_ scientific solution to 
each peculiar circumstance, and so well received and accept- 
able are the recommendations that the following nations have 
expressed themselves as either wholly or with some reserva- 
tions in favour of the proposals as a basis of uniformity. It 
should be noted that many of these nations which have 
expressed themselves as favourable now conform in some Way 
or other in general fundamentals to the 188 9 Washington 
scheme, but yet they are prepared to convert and benefit by 
the advantages to be obtained by conforming to the proposals, 
those nations being not only adjacent to Great Britain and 
Baltic countries, but comprising all Mediterranean countries, 
and even as far distant as China. Those nations declaring in 


favour are: Germany, Portugal, China, Denmark, Bulgaria, 
Danzig, Egypt, Spain, Finland, Esthonia, Irish Free State, 
Iceland, Italy, Latvia, Lithuana, Norway, Netherlands, 
Poland, Roumania, Sweden, Soviet Republic, Yugo Slavia, 
whilst those which have definitely declared against the pro- 
posals are: Canada, United States of America, Japan and 


Chili. The objections of the United States of America are 
probably typical of the other objectors, and are based primarily 
on the fact that their practices are the exact opposite to the 
proposals, and that the cost of the change in demarkation, 
charting and publications would be too great. 

It should be noted that the objections to uniformity are not 
offered because pilots and exempt masters use their ports, 
because the objecting nations are favourable to a uniform 
system providing that system is based fundamentally on the 
system which they now follow. 

When one analyses the position in relation to those nations 
which have declared themselves as being favourable to the 
League of Nations’ proposals, and the vessels which belong to 
those nations, and use the ports of this Commonwealth, the 


position becomes one of interest and significance. Taking 
figures relating to shipping movements at the Port of 


Melbourne in 1936 as a basis, and such data might be accepted 
for purposes of comparison so far as other Australian ports are 


concerned, it is revealed that in 1936 visitations of vessel 
belonging to nations which have declared themselves favour 


able to the proposals are as follows: 


Britain OS7 
Norway 77 
Holland 41 
Germany 7 
Sweden 27 
Italy 1b 
France 1 
Denmark Yj 
Others 11 

Total 24 


whilst visitations from vessels belonging to nations which have 


declared against the proposals are: 


Japan s? 
America 43 
Total 125 


In addition to these visitations, there were 2 451 visits to the 
port by inter- and intrastate vessels. 

It will thus be seen that, if Australia declares in favour o 
the proposals, our ports (using the Melbourne figures as 
basis) would be patronised by vessels which would be « 
cerned only with the League of Nations’ proposals, that is, t 
Visitations of 


; 


the extent of 3,405 visitations, as against 125 
vessels of nations which are against the adoption of the pri 
posals. 

The Chinese reply to the proposals is concise, and sun 


marises the position very well, in my opinion, and is quote 
hereunder: 


‘Generally it appears to us from a perusal of th 
observations of the various Governments that there is 
fair prospect of quite a wide regional agreement being 


arrived at if a reasonable spirit of compromise be exer 
cised. The United States of America, Canada and Japan 
must, of course, be excused, owing to fundamental differ 
ences in their proposals and practices. The communica 
tion submitted by the United States of America in support 
of their position appears to consist merely of a re-state 
ment of the arguments they put forward at Lisbon, which 
were then fully discussed and to a large extent rejected 
as unsound. We concur in considering the United States 
of America arguments unsound in a number of important 
aspects. The Preparatory Committee’s scheme now under 
consideration must, in our opinion, be recognised to be a 
compromise scheme, falling short of the ideal in = many 
important respects, but nevertheless constituting a valuabl 
advance towards the future ideal scheme of uniformity 
It is because China considers the scheme to represent a 
step forward towards the future ideal that she is prepared 
to support it. Actually, her delegates on the Preparatory 
Committee endeavoured to obtain what they consider 
would have constituted a valuable further advancement 
towards the ideal scheme, such as distinction of the side 
lights in the lateral system of buoyage by colour, but 
without success, and it appears plain that under the present 
conditions obtaining in the different countries, advance 
ment towards the ideal can only be made gradually, and 
by exercising the utmost spirit of reasonable compromise."’ 


It should be remembered that there are pilots in Great 
Britain and other maritime countries just as there are in the 
Commonwealth. Yet in the light of this, the nations men- 


tioned as being in favour of the proposals are prepared to 
convert and systematise their practices for the benefit of those 
pilots and exempt masters as well as others. It might be as 
well to mention at this stage that the maritime nations of the 
world have previously agreed to systematise practices, and no 
great objection was met with when the steering orders were 
diametrically changed from a system that had been in use for 
years, and again with the international code flag system. 

The Expert Committee in London then had to devise a 
system of demarcation after it had analysed the replies from 
all nations which had been communicated with, including the 
lengthy, detailed negative reply of the United States of 
America to the original proposals of the Preparatory Commit- 
tee. The requirements of such system called for conspicuous- 
ness by which the marks or signals could be seen for a 
considerable distance, individuality by which they could be 
selected from other marks or signs, simplicity and unaltera- 
bility of character. 

The accepted method of characterising marks is by shape, 
colour and lettering by day, and by night by colour and 
rhythm. The fundamental by day, however, is shape, colour 
being regarded as supplementary, and also numbering. It is 
permissible under the proposals to characterise shape by either 
the shape of the upper part of the body of the buoy or mark, 





nd the application of such walls to the mouths of the Mersey, 
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Uniform System of Buoyage—continued 
by the substitution of a top mark shape—this being most The numbering of the marks is inor matter and, since 
portant, so that the objectors to the proposal, who say that the outer starboard hand mark e first one that concerns 
is necessary for them to convert costly buoy shapes to con- an incoming vessel, so it becot les number (1 -odd numbers 
rm to the proposals, need have no apprehension in this follow the markings on the starboar d, and even on the 
vard, since the cost of a top mark is relatively low. It will port hand. Likewise, starboard nd te lights in regard 
generally agreed that the cost of painting a black buoy red, to rhythm have odd numbers of o mons, anc 
vice versa, will not be expensive, likewise the question of re green lights under certain circumstances iG por ne te 
ttering or numbering the marks, the principal cost being in lights have any number of flashing r occulations up to foul 
alteration to charts and publications. or, if white be used for distinguis purpose ( s 
[he Committee has had due regard, it is obvious, to present ©! two or foul 
ictices, and the use that may be made of them where possi Article (1) of the agreem« fal we 
since they accept the fact that the conical-shaped buoy ten years Arti le 2 te { epartul IT © ; 
generally used to starboard and the can-shaped buoy to port, are permitted maven tet r exce : 
d retain this principle in their recommendation, since there Circumstances, and, more , : 
be no point gained in placing a conical-shaped buoy on rules in question mig! ( ( ue I er 
e one hand or the other, no scientific principle being at stake expenditure involved would be 
The most difficult period of navigation is during the night @md extent of the trafhe 
dark hours, and the Committee approached the subject on t should be underst ( I ‘ 
assumption that safe inward navigation was the foremost on Ww © ‘ a 
nsideration. In other words, consideration should be given employ I re 
requirements of the incoming vessel over the outgoing on ny they ar , : 
the basis that the ship proceeding seawards was leaving a the chat I . I 
sure of its position and in full possession of the whole of re alr , 
facts relating to its outward passage proceeding from buoy particular c u re 1 
buoy and light to light from a shore commencement On uch m Tis te : 
other hand, the incoming vessel very often has to feel its Conclue Ing its Tepol 
sometimes with anxiety, looking for its first sight of the vording of th NO ‘ 
s buoyage system This principle established to the C@retully” stuadn ' 
nmittee the fact that the starboard hand light or mark was TeSerds Dt . 
one demanding first consideration, and, taking night con the Agreem 
ons, there were four colours available for the general Ph ‘a — 
pose of demarcation white, red, l nd blue the latter Spec l% 
I however, being rarely used. du to it bsorbir such a ) ‘ tate } 
« portion of the luminous rays so as to practically preclude CTE ‘ i 
st rhe relative merits of the other colours are in terms ontre 
sibilit n miles p l conditions. he , ewhat m ) ( 
el . | if I 
White 10) miles rele ¢ I 
Red 7 sniles bon 
Green $f miles el 
| 
Ss reaso ete ed up r stat S \ 
lision at entrances o1 roaches to ¢ els, ¢ f 4 { 
e bad conditions of Visibility since white oht is see 1 \| \l \ 7 
est iwa\ ( tiie Vessel Imes tely s pes Ss courst ( r 
rdingly to its right side of the channel It follows, the ere ( ' 
the next best colou red is chosen for the po! Sic mitorn Ni Z 
Ist it is the desire of the Committee to reserve green as fat to the prop | ‘ ‘ 
possible for wreck marking or other distinguishing purposes. the New Ze dH \ f 
Ss pre ferable also for red to be on the same side as the in adopted a or! vst | ( 
ing vessel’s own red light, and in accord with the seaman’s hearing Mr. Macindos N Zi 
al of Red to Red Perfect Safetvy—Go Ahead The logical country 1d t so. Ti ct ( 
our by day for port hand marks is red, to correspond to the Is 1 Mal respects ie I \ Ne Zi 
ht demarcation, and again since black is the best colour to setting the ) ( 1d we ( 
seen by day, this accords with the principle previously I do not say that New Z« 
licated, of bringing an incoming vessel to its right or star existing syste to contort 
rd hand position in the channel as soon as possible, and Australia adopts them, N Zi 
ck is accordingly the starboard hand daytime colour. follow her example 
, . 7 , ras 4 : 
Kstuary Channels and Embankments  {'< B20! ts Sow Sate 7 ital 
Se As regards shallowness ( ( ‘ rm re { 
The Vernon-Harcourt Lecture was delivered at the Institution although not of a pert ‘ ed 1 e dre 
Civil Engineers, by Dr. Brysson Cunningham, M.Inst.C.E by means of floating 1 ( Des Particulars were 
Sth Decembe f. 1937.* given of these nd of r 1 ( the ( 
he chair was taken by Mr. F. E. Wentworth-Sheilds, O.B.E forming the Yantlet (¢ 1e] ( e ( le 
l.Inst.C.E., Member of the Council of the Institution. Phe cause and origin of bars was next discussed wi ecial 
After pointing out the difficulty of formulating a satisfactorily reference to the bars of the Mersey the Gironde ds the 
mprehensive definition of an Estuary by reason of the great peculiar conditions atta g to dredgi operatic ~ 
flerence in the physical characteristics of estuaries, and in the — situations were set out, with particulars « me of the es 
iriability of the extent of rivers to which the term is appro- and largest dredgers engage that class of work Phe 
riate, together with the importance of tidal action as affecting employment of jetties and piers for e concentration of 
vigation, the lecturer proceeded to discuss the two chief outgoing river current across the bar was illustrated by exampl 
bjects of the engineering treatment of estuaries, viz., the regu- from the Tyne, the Wea1 the Tees it the resul 
tion and improvement of the navigable channel and the pro- achieved. 
tion of adjacent low-lying land from tidal inundation. Dealing with estuary embankments, the lecturer pointed out 
From the point of view of navigation, defects were stated to that in the case of the Thames alone, there were over 40,000 
rise from three main causes: (1) a shifting, unstable channel, acres of serviceable marshland, utilised for variety of pul 
2) a shallow bed, with inadequate depth of water, and (3) a poses, which had to be protected at high water in this way 
iT. while, in the maritime provinces of Holland whole districts lay 
Dealing with the shifting nature of the channel, examples so low as to be permanently below sea level. The embankments 
eTe given from the Mersey, the Humber and the Seine. Cer- on the Thames, the Trent and at the mouths of the Scheld and 
‘in principles were outlined for guidance in the carrying out _ the Maas were illustrated and the nature of their construction 
f estuary training works, so as to avoid risks and possibilities explained, including the design of sluices for dealing with the 
ttendant upon the confinement of the stream within a definite drainage of inland water 
ourse. The design of different types of wall was considered, 
° full report will be wiven moa later issue 
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Notes of the Month | 


Harbour Dues at Newport. 

It is announced that a motion urging the abolition of the 
allowance off harbour dues at Newport, Mon., will come before 
the Harbour Commission at their next meeting in January. 


Radio Beacon for the Firth. 


The Clyde Lighthouse Trustees announce that the installation 
of a radio beacon at Cloch is expected to be completed within 
the next month or two. The beacon should prove of consider- 
able assistance to shipping in the upper reaches of the Firth. 


Traffic on Great Lakes, North America. 


The Great Lakes shipping season for 1937 officially closed on 
November 30th, with a total freight movement which consti 
tutes a record. Although final figures are not yet available, it 
is known that the movement this year has been the largest since 
1929, when 138,574,441 tons were recorded for five major 
commodities. 


Increase in Clyde Revenue. 


At a recent meeting of the Clyde Lighthouse Trustees in 
Glasgow, it was reported that the revenue for the year amounted 
to £17,044, an increase of {768 over the previous I2 months’ 


total. The gross tonnage of shipping on which dues were paid 
was 16,528,558, an increase of 994,685 tons on the year. The 
total increase in revenue from rates, etc., was {748. The 


figures of revenue and shipping tonnage were the highest in 
the history of the Trust, and the surplus on the year’s working 
amounted to £5,464. 


East London (South Africa) New Turning Basin. 

The new turning basin at East London was opened early in 
November on the arrival of ‘“‘Athlone Castle,’’ the largest ship 
trading in South African waters. After passing into the Buffalo 
River the vessel was berthed at the C.W. Malan Quay, making 
use of the 1,000-ft. turning basin in manceuvring into position. 
The basin was officially opened by the Minister of Finance 
(Mr. N. C. Havenga) who deputised for the Prime Minister. 


Proposed New Free Port at Newfoundland. 


The establishment of a free port at Mortier Bay, a large land- 
locked and ice-free harbour in the Burin Peninsula on the 
south coast of Newfoundland, is again under consideration, and 
it is hoped that a definite decision will result now that the Com- 
mission of Government takes a favourable view of the project. 
In addition to the advantages which the free port would appear 
to offer to international sea-borne commerce as a transhipment 
base for commodities bound for, or proceeding from, the St. 
Lawrence and Great Lakes, it should also prove beneficial to 
the Newfoundland fishing industry, particularly in disposing 
of fresh fish. Ships provided with cold-storage facilities would 
enable consignments to be sent up the St. Lawrence Waterway, 
long regarded as the approach to a great potential market, and 
probably to other parts of the world as well. 


Baltwhite Timber Scheme: New Rates for 1938. 


The Baltic and International Maritime Conference announce 
the issue of a new Tariff for the Baltic and White 
Sea timber trade during 1938. Since the last Tariff 
Was issued there has been a_ considerable increase in 
the cost of various items which owners must take into 
account when working out their freights, such as _ operating 
expenses, wages, repairs and surveys, bunker coals, stevedor- 


ing, and also the shorter working hours introduced in 
countries, resulting in vessels having to stay longer in the ports 
to discharge the cargoes carried. For these reasons, it has been 
necessary to increase the rates by 20-25 per cent. and adjust the 
port differentials according to the altered conditions. 


some 


Free Zone at Port of Galatz. 


It has been decided to create a Free Zone on the left bank 
of the Danube, at the lower end of Galatz Port. An area of 
500 hectares, forming a triangle of unoccupied land between the 
Galatz timber dock and the mouth of the River Pruth and 
bounded on the north by the Galatz-Reni Railway line, has 
been reserved by the Government. The Ports and Waterwavs 
Department, who are organising the zone, have decided, in the 
first place, to deal with only 15 hectares of the available land, 
and have selected an area, rectangular in shape, 500 metres long 
and 300 metres broad. The work will involve draining and 
levelling the ground, building a concrete wall to enclose the 
whole Free Zone, and providing a quay with berthing facilities 
for steamers and river craft. The river frontage will be divided 
into four berths, each 125 metres in length, with a_ levelled 
quay space extending to a depth of 150 metres. The remaining 
150 metres will be available for the erection of warehouses, 
factories and other buildings as required. 


New Docks Superintendent at Avonmouth. 
Mr. G. T. Ryan has been appointed to 

superintendent at Avonmouth and Portishead, to fill the vacancy 

occasioned by the death of the late Mr. H K. Bubbear. 


tne position ot doc ks 


New Zealand Harbour for Flying Boats. 
Mr. F. Jones, Minister in Charge of Avi 

that the New Zealand 

ment of a Spec ial committee to investigate the 

Wellington Harbour for overse 


ition, has announced 
Government has approved the appoint 
suitability of 


is flving-boats. 
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Capetown Harbour Development. 

The South African Railways and Harbours Administratior 
has accepted the tender of ‘a Dutch firm, the Hollandsche 
Aanneming Maatschappij, for the Capetown foreshore develop 
ment scheme. The tender amounted to a little over {1 
and was the lowest submitted. It is expected the contract wil 
take about 34 years to complete. 


9° 


125,000 


Graving Dock Reopened at Falmouth. 

No. 1 Graving Dock, which was the 
the Falmouth Docks Co., was reopened at the end of Novem 
ber. The dock has been enlarged from 350-ft. to 555-ft. 1n 
length and from 50-ft. to 75-ft. in width. The three other grav 
ing docks at Falmouth have lengths of 537-ft., 611-ft. and 
750-ft., and widths of 71-ft., 87-ft. 6-in. and &8-ft. respectively 


first to be constructed by 


Proposed New Harbour at Ventura, U.S.A. 

The Board of U.S. Engineers, War Department, have re- 
ported favourably on the project for a new commercial harbour 
and yacht basin at Ventura, California. It is proposed to con- 
struct a rock breakwater at an estimated cost of about 2 million 
dollars. Ventura at present handles about tons of 
cargo per annum, chiefly oil and lumber, and has handled as 
high as 3,000,000 in 1929. It is expected that the War Depart- 
ment will make a detailed survey at an early date. 


2,000 ,000 


Tidal Air Base at Langstone Harbour. 

The question of providing a tidal scheme in Langstone Har 
bour for Empire flying-boats has been raised by the Air Ministry 
following the decision of Portsmouth City Council not to pro 
mote a Parliamentary bill which would have given it power t 
carry out a barrage scheme. At a recent meeting, the council 
adopted a recommendation of a committec agreeing to considet 
any further schemes and financial proposals the Ministry might 
put before the Corporation. 


Albert Dock Hospital, London. 


Owing to circumstances beyond their control, the Seamen's 


Hospital Society are faced with the task of finding a further 
large sum of money for the rebuilding of the Albert Dock 
Hospital. Much generous support has been given to the Re 


building Fund Appeal, but an additional £12,000 is urgently 
needed, and the Society’s Committee of Management ar 
anxious that sufficient contributions shall be made to allow the 
new building to be completed and opened next summer free of 
debt. This hospital serves the needs of a typi al dock district i 
East London. 


Dredging at Geelong Harbour. 


The programme undertaken by the Geelong Harbour Trust 
Commissioners to provide a minimum depth of 20-ft. at 
L.W.O.S.T. in the approaches and at the principal piers 


and wharves of the Port of Geelong is expected to be finished 
early this year. The dredging of the approaches has already 
been completed and very little remains to be done at the berths 
but the work of lighting the approaches is being retarded by 
weather conditions. The draught to be fixed upon completio1 
is dependent on the decision of the Pilots’ Association, but it is 
hoped that this will be at least 27-ft. It is also proposed, as 
soon as the plant is available, to widen Hopetoun Channel t 
.00-ft., the same navigable width as the new channels. 


Traffic on the Tees. 


A surplus of £36,838 on the operations of the 

vancy Commission for the year ended October 31st, 1937 
reported at the recent meeting of the Commission in Middles 
brough. Compared with the previous year, the accounts show 
an increase in the surplus of £16,499, revenue being higher by 
{12,887 and expenditure falling by £3,612. This is the fourth 
successive year in which the operations of the Commission have 
shown a profit. The total revenue for the year was £159,965 
the increase being largely due to improved receipts from rivet 
dues and tolls, a larger number of vessels entering or clearing 
the river and increased imports and exports. The quantities of 
imported goods and materials exceeded last year’s figures by 
over tons. 
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The Port of Bordeaux and _ the Estuary of the 
Gironde 


A 
By M. F. LEVEQL E. Chief Engineer and Director of the Autonomous Port of Bordeaux 


(Translated from the French) 


continued from page 59) 


Flocculating and Stabilising Elements Che necessity upon W Wwe t later on of a conn 
; [ is necessary to call attention to an important point ee aoe =r sapere Pa cea din alec. 9 the 
t regarding the manner in which clay is held in suspension - * og Ser 
t : catcnment asili 
i in Water. Clouded waters clarify more or less quickly in order to stop the evil of silt ch only benefit 
according to the nature and concentration of the sub nee cultin tier slons the rivet eda t { 
es in suspension [he introduction of certain electro chol Sin eailiane 4 i iil 
called “* stabilising ’’ or ‘‘ peptising,’’ in suitable quan a mtd Theurie 78 oe ty wid t forest 
may increase the concentration of — solids. Other ds ‘a pr " ae pone asl , the fore 
‘ rolytes, called ‘* flocculating,’’ quicken the process ol iy Dee of the Pvren nd Auverene { ncient role of 
fication by increasing the rapidity of deposit cnet of teset tem \ own recently by M. D 
latter in colloidal state is divided so minutely that the . ws ' I I ualesie the , m tiot of detritt 
les do not sink from their own weight: they tend to raeenallgge Pingitore sah Viele eile ial progre 
in indefinitely in suspension until coagulated or flocculated estan heave salen ‘t least in the eat tages. there tthe 
lectrolytes in suspension. According to Holmes, the higher run oft of the water from the soil owi to it bsorption by the 
valency of coagulating ions, the greater the effect of floccu hygroscopic matter in the pongy coveril of leaf 1 ild 
m. This is shown by the experiments lately carried out * St aiom of the water is increased at th expense of the 1 
Prof. Pichot of Toulouse University, in the Gers tributary off F ich ‘< the cause of serious dat e by scouril prin 
ie Garonne. The flocculating ions are mainly calcium er ay sage oot op 
gesium and a little sodium and chlorine; the deposit of the eeTt yhoo agg ss = jen Gee tints of Cie Gasenme 
d particles thus formed does not take place, however, until Point ie the Saas th ng " ppened — since The 
horizontal velocity of the scouring current is very low ‘fforestation carried on alongside the tributaries of the Gar 
water remains cloudy for a long time when calcium and the h 1s been too recent, and the covering of mus | not re 
elements named are only present in sufficient quantitic the stave where it could produce its proper effect Fifty ve 
ionia from arable land, carried off by the rain, stabilises “_" ag required to reconstitute fore 
even increases the solid contents of the water. 7 It ‘toon become necessary to restore the forest vhich have 
he nature and contents of the electrolytes dissolved in the sppeared and also to prevent those wl still exist from d 
er of rivers are therefore of the greatest scientific and prac eleiie ; but in order to obt { result the matter 
em The dissolved substances contribute to the So ene Ga da iat d line deal vith the problet 
g of rivers. 
ne decomposition of rocks is interesting from this point of ia e of the chen composition of the s of ‘ 
Quartz remains unchanged. Felspar, such as that of parer wstaiee Tiselin to which reference heen made ¢ 
basin on the right bank of the Garonne, mainly resolve connection with the river watet permit forestry expert 
f into hydro-aluminous silicates, oxides of various kinds to select the kinds of tree litable for the soil and to take 
carbonates. Decomposition depends chiefly upon the jp pcessary measures for their protectior Without seel 
ence in small quantities of certain very active elements foreign trees, like Danish bec e can find in France tre 
as salts of phosphorus, of magnesium, of chlorine and of which give back to the soil more t thev take awav fro 
im. Granites dissolve themselves into silica and carbon It has become necessary for us to combat erosion | the cre 
of calcium, sodium and magnesium. tion of new soil, so to speak, but for this purpose one 
soils are found organic matters, such as humus (from } overlook suitable undergrowth whic! ich vit ort 
per cent.) and an inorganic colloidal constituent, the ultra in the production of the timber 
( of Whitney, comprising from 30 to 50 per cent. of silica The afforestation of whole regions by meat f appropriat 
-egions whe re the soil contains alkaline waters tend to lose a trees is not a dream, since M. La Mache tely pointed « 
quantity of silica in solution, whilst those where the soil jp th Revue Internationale Du Bo the Northern woot 
‘ tains acid waters tend to lose oxides of iron and aluminium light and of slow growth, now cover regio1 vhic Vere 
1¢ former case, iron and alumina remain in the soil, which — aneient times nothing but ice-bound steppe 
{ becomes one of the varieties of laterite In the latter, the [Ihe long terraces which line the Garonne on eithet de n 
1 concentrates upon the surface of the soil witness an attempt to recondition the s« Chey were forme 
the Garonne basin, the origin of the various kinds of mud covered by vast forests which excessive clearances vith 
ispension is generally indicated by the colour which they plan or method, in modern tim nd mainly in the 17t 
to the water. As shown by M. Pardé in his’ valuabl 18th centuries, have impoverished and dd erously bare 
e on the ‘“* Regime of the Garonne,’’ recently published, [he proposed reafforestation of the tchment b vill re 
Tarn and the Lot receive from the Cévennes floods of a quire fuller study of the rainfall, whict here heavier 
reddish yellow colour. The Agout in flood is of a dark the Loire and the Seine ne f the nowt n the | nh mou 
ynish vellow colour. Che Lot, and particularly the Tarn tains. which is less, however, tl for the Rhone b I \el 
it times almost blood red, which indicates erosion of the plane surveys will also be required 
| nian clays ot Espalion (Lot) and Albi (Tarn), or of the We may hope that one d solution of the problei it 
w bright red tertiary clays which run from Castres to Albi silting up of the lower part of the estuary may be foun 
e clays contain much quartz with small white granulations study of the tributaries v re most tive in bi 
large reddish granulations, and are easily eroded. The Lot gt and in the taking of measures to control erosion of the 
etimes carries chocolate-brown, almost black, floods, which basins. either by reattorestation or by the constructiol Il appl 
nate from the carbonifrous lands of Decazevill Phe priate retaining works 
non in flood is either light or dark yellow. The Haute It may also perhaps become pr either te ! 
\ onne in flood carries waters of a lig re S ow colo ’ aie ' nm 4 water oT 
‘ ing from. the Pyrenees, pe Bethel al : pose "eh moog wy Pa gras st agerges i ty fi ' | ft ag 
{ tertiary deposits round about Naurouze ind newts ird bo Gem Coren Se a § spite a : . » | — 
! . sai ‘ ahicie ensure that they will be carrie ( a eve 0 Cl ‘ 
col, currents, and thus will ultimately lose themselve n the st 
ius Bordeaux people can ascertain, from the colour of the 
r of their river, whence the flood which they fear is likely Deposits in the Sea 
t come or the colour of the normal water which interests them. 
The most minute particles of the clay uspension in the 
The Role of the Catchment Basin Gironde are carried into the s tetanic pore gidbennarag na 
descents in zig-zag under the influence of tidal current Phe 
n order to ascertain the origin of the silt which circulates resultant in the Gironde is descent towards the sea, as_ the 
| deposits in the estuaries of rivers, it is necessary to study strength of the ebb-tide currents is much greater than that of 
composition of the ground which forms the basin and the the flood-tide currents. Most of the clays contain minute pat 


] 


© ments, either stabilising or flocculating, which it contains. ticles of sand, for quartz can be reduced, like pure clay ot 








kaolin, to extremely minute particles having practically the 
same density as the latter and thus remaining mixed with the 
clay during the process of sedimentation. 

A very small part of this mixture of sand and clay is 
deposited against the internal face of the external bar or at 
relatively calm spots on the banks of Cordouan, or further to 
the South on the coast of the Landes. But the sea is too rough 
on the external bar to allow anything but the deposit of com- 
pact sand. The fine clay, more or less sandy, is carried away 
outwards into the sea. 

When the movement of the sea is perpendicular with the 
coast, the carrying power of the water is generally too weak 
to bring about any important transport of matter. It is only 
when the movement is oblique to the coast that matter is 
carried by drift, following oblique trajectories in zig-zag on the 
bottom. The matter follows, forward or backward, the general 
resultant of the movement. Opposite the estuary of the Gironde, 
the waves during stormy weather are particularly active in that 
respect. During periods of calm, the only active waves are the 
bottom waves, which run generally normal with the coast, and 
tend to effect deposits on the shore. In stormy weather, when 
wind and the fall of the barometer have to be reckoned with, 
matter is kept in suspension in the water for long distances 
from the coast and to great depths. It must be remembered 
that waves can break on reefs or banks covered by some 40 
metres of water and that the undulatory movement arising 
therefrom has great amplitude. As a matter of fact, in stormy 
weather, the sea becomes muddy all along the coast of the 
Landes, and this muddy condition may persist sometimes for 
a very long time after the storm has abated. 


The speed of deposit of substances in suspension varies 
according to their size, shape and specific gravity. Thus, it 
has been ascertained that gold particles of I micron sink in 


water at the rate of 2} mm. per minute. Quartz of 10 millimi- 
crons, on the other hand, only sinks at the rate of I mm. per 
month, a rate of sinking which is obviously easily neutralised 
by the slightest current. The same effect is noticed in the case 
of certain dust clouds raised by the wind to a height of many 
hundreds of metres and carrying minute particles of impalp- 
able clay and quartz—such as the wind called “‘ Khamain ’’ on 
the Gulf of Tajurah on the Red Sea. In this way are consti- 
tuted the terrigenons deposits on the Continental shelf, which 
automatically move outwards the neutral line of Cornagalia 
and arrange themselves on the sea bottom in accordance with 
the mechanical energy of the waters in contact with them. 

In front of the Gironde estuary tidal currents are noticed 
which, although powerless to carry any appreciable quantity of 
sand outside the bar are nevertheless quite strong enough to 
carry in suspension minute particles of clay and quartz. A 
current of 10 cm. per second erodes arable land; one of 20 cm 
per second is strong enough to erode clay; materials of the 
size of a pea are set in motion by a current of 80 cm. per 
second, and pebbles of the size of a hen’s egg require a current 
of 1.70 m. per second. 

Currents of 1 knot (51 cm. per second) are frequent to sea- 
ward of the Gironde. It is probable that in the offing, north- 
ward of the estuary, the resultant of the tidal currents is in 
the neighbourhood of the S.-N. direction. Part of the waters 
carrying matter in suspension—at least those which are not too 
far from the Charente coast—goes definitely northward. It is 
then caught by the current of the flood which enters by the 
narrow channel of Maumusson, which divides the mainland 
from the island of Oleron, and through which powerful currents 
run carrying from 5 to 6 million cubic metres per tide. These 
waters with matter in suspension are swallowed up in the space, 
shaped somewhat like an eel-trap, lying between the mainland 
and the islands of Oleron and Ré. In the calm zone which 
they have then reached, they settle down and deposit and form 
those important and continuous maritime alluvial deposits 


called locally ‘‘ bri,’ which silt up the mouths of the coastal 
rivers, the Seudre and the Charente, and then, north of La 
Rochelle, the ancient Gulf of Poitou, which had formerly a 


surface of 400 sq. kilometres and which is now reduced to the 
Aiguillon bay. 

Plains with only a slight declivity are now met with in those 
regions—for instance, 3 centimetres per kilometre, which is a 
fairly common slope (50,000 hectares in Loire-Inférieure; 
31,000 in Vendée; 6,000 in Deux-Sévres; 113,000 in Charente 
Inférieure), a total of some 200,000 hectares, of which 15 per 
cent. is covered with water. Damming and drainage opera- 
tions in the district have been carried on since the XIth cen- 
tury, and were particularly active during the XVIIth century, 
under Henry IV. and Colbert, with Dutch engineers, notably 
Humphrey Bradley. 

The deposits from the Gironde are perceptible up to their 
meeting point with the less important deposits from the Loire, 
in the direction of the Sables d’Olonne and no doubt farther 
away, in the offing of the Continental plateau widened towards 
the Petite Sole. 
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Port of Bordeaux and Estuary of the Gironde—continued 


The waves caused by storms from the South-West, and fror 
which the southern region at the rear of the island is not pre 
tected, as well as those from the North-West which run throug! 
the channel of Antioche—where the sea is moved more deep! 
in stormy weather than almost anywhere on the French coast 
are most active in carrying into the eel-trap of La _ Rochell 
minute substances which can hardly get out of it. 

The deposit of those matters in suspension advances th 
coast line into the sea by 50 centimetres per year by means < 
regular deposits which attach themselves, as in the Medoc, t 
limestone beds, such as those of Marans and Arbert, roun 
which they are progressively deposited at low tide and the 
extended and consolidated. 

In order to form an idea of the quantity of matter which th 
Gironde sends on to the Charente coast, it would be necessar 


to establish a comparison between the sea bottom and _ th 
shores by means of hydrographic surveys, but one would bi 
compelled to admit that no eustatic movement occurs und 
our eyes. No such surveys have yet been attempted, thoug 
for them the new ‘‘ echo ’’ sounding apparatus would be foun 
very useful. 











Material Dredged from the Outer Bar on its Outer or Seaward 
Side. 


But we have undertaken another interesting study, that of 
the quantity of materials of all kinds which are deposited withir 
the interior of the estuary of the Gironde and up the river 
(Note.—As regards the river, it has been found that, over 
length of 30 kilometres down river from Bordeaux and over 
period of 24 years, 500,000 cubic metres of alluvium i 
deposited yearly, which is removed by dredging. Under the 
bridges of the Loire at Nantes, something like 500,000 cubii 
metres of sand is also carried yearly, of which only part is 
dredged. As a matter of comparison, tons of mud 
are brought to Geneva yearly by the Arve River from Mont 
Blanc). 

In order to ascertain the quantities, it is only necessary t 
calculate the cube of the deposits on the river bed as shown by 
the sounding charts at various dates during the period of time 
The figures should then be compared with those of the sub 
stances carried in suspension down and up river, and whicl 
give the total of the capacity of sedimentation of the Gironde 

On this important point, however, we have so far only in 
sufficient data as to the difference between carriage by the ebt 
and carriage by the flood during tides with varying co-efficients 
All that we know for certain is that on balance there is a large 
excess in the carriage of material down river. 

After ascertaining the figures of internal deposits and of thos« 
along the Charente coast, it will no doubt be possible to find 
the quantity which is deposited out to seaward on_ the 
continental plateau. 

Our study will next be directed to the bar of the river. 


2,000,000 


THE OUTER BAR AND THE NEW CHANNEL 
The Fluvial Character of the Bar 


The bar remains firmly consolidated in sand more or less 
shelly, more or less fine, brownish and sometimes greyish, and 
coming doubtless from the large dunes and, in view of the sand, 
from the Landes, which border both sides of the mouth of the 
river. 
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Port of Bordeaux and Estuary of the Gironde—continued 


From soundings by dredger, this formation persists to at least 
18 metres below the low-water zero of marine charts. The old 
channels had a bottom depth of 15 to 20 metres by a width of 
more than one kilometre at about the location of the nev 
( innel. 

It is found, for instance, from Magin’s soundings carried out 

1752, that the channel of that time, although far from being 
rectilinear, was developing in polygon shape, round what is 

y our western synthetic rectilinear channel. 

Is the bar caused by the sea or by the river? We shall see 

t whilst almost exclusively marine, as judged by its granu 

ietric formation, it is fluvial by its currents and marino 
fluvial by its variations and by the conditions of its permanence 

space and time. 








en centimetres Eee 


~ 











Material Dredged from the Outer Bar, near the Middle. 


Nature of the Bar Bottom 


ie Great Bank is exposed on its seaward face to 
es. In consequence, the granular forming the 
i-circular pad, which is the Gironde’s first line of defences 
nst the ocean, are rather large, and comprise notably a 
‘ proportion of shells. Towards the centre of — the 

elements become progressively smaller and finet 


licious elements, 


storm 
elements 


pad, 
especially 
shingle. 

vards the interior margin of the pad, the dune sand which 
titutes the bulk of it is often continued by a fi 

which indicates a reduction in the velocity of the currents 
the bottom, once they have crossed the obstacle formed 
i bar. There is no difference in the chemical constitution 
ie elements just described. rhey re only differentiated 
heir susceptibility to movement under the motive powers of 
ttacking forces of nature. 

few mud banks, of small size and very 
ed, which correspond to calm regions in the sea. But this 
ly an accident which goes to confirm the 
formation of the Great Bank. 
ie Bank is therefore, like the 
haped submarine dunes in the 
like the ‘‘ directed ’’ dunes of 
h has grown in a shape 
resultant direction of the 


sand or 


i very grey 


shallow, are also 


y ] } M4 
Leneral Dasis ot 


‘ridens ’’ undulations of the 
North Sea, near Dunkirl 
Lybia, a submarine dune 

(in this case semi-circular) due to 

forces constituting it. 

Acidity—Salinity 
1¢@ numerous studies of currents which have been carried 
between Le Verdon and the outer channel, have established 
most convincing manner, like the studies of salinity, that 
fluvial character of the waters does not disappear at Pointe 
irave but only in the external convexity of the bar. 

he salinity problem has already been closely studied The 
ht of salt dissolved varies from 30 grammes per cubi 
e in the neighbourhood of Pointe de Grave and the bar, to 
gramme at Bordeaux and 1/50th of a gramme 50 kilometres 
ve Bordeaux. The weight varies according to tidal co 
ents, and even according to the time of the tide, at any 
n point. The salinity of the 
eaward of the bar. 

Che salinity of the muddy waters of the Gironde cannot be 

ermined by the indication of hydrogen. No account would 
taken by this method of certain elements which relate to 

culation and have a considerable importance in the Gironde. 


sea Is from 32 to 33 grammes 


A practical study of the variations of salinity may be carried 
out by means of numerous measurements of electrical resistance 
and such measurements are being made by M. Glangeaud of 
Bordeaux. 

Biological studies have also beet 


In fact, the waters of our estuary ire continental waters 
generally of low temperature and weak salinity They ru t 
a considerable distance into the waters of the Jilanti vhose 


more or less periodical fluctuations 
migrations of fish, together with the plan 
by the French School of Hydrograph 


Danois and Professor Legendre. 








The Crescent of the Bar 


From the morphological point of view ie bar forn sub 
marine crescent perfectly regular pe, Whicl 
ward on the reef of Cordouar the line of breaker I 
the western [Emit of those rock of Cordouar ‘ 
alwavs be considered as united b olid sill with the Point 
de Grave, and northward on the ndy point of La Coubr 
which is the connecting link between the general N.-S 
of the Atlantic and the clay cliffs of Saintongs rh 
probably seated upon a limestone promontory 

This crescent shaped pad, ¢ lled the Great sank 
marine shoal, rather steep on the sé rd face ( 
posed to storm It encircl tel one ot cee 
relatively calm, the centre of the point of La ( 
[his depression is at the outer end of tre of col 

epth r ching trom 25 ( I 
running ilong the clif ia ( 
Pointe ck (a! ( | ( Ve ( 


The study of cu - ( r er { 
weighted floats of given dept dicate the 
of navigation of a ship of similar di 
designed for the study of currents on the s bottor \ 
(ions of directio d of inte 

«ied by means of weighted tloat t selected points lor 

lan el and o Cc! ( t ( t cit 

b and at the Oo ( ( le cor 

rom » to 110 | ( ( rer ‘ { 

















Vaterial Dredged from the Outer Bar on its Inner or River Side 


graphs, which disclose the follown ( racteristic of | 
currents in the estuary 
I Up to the external face of the crescent-shaped — bat 


currents of ebb and flood follow more or less the same straight 
line, the turning of the 
[he bottom currents give similar results 

a Phe 
that of flood currents 
a There is a fan shaped deve lopme nt of all currents ove 
the estuary, between the Medoc Coast, and 
especially over the crescent of the bar where the dispersion 
of direction of the currents presents regular features, result 
ing from the diameters of the curve of the external bar 
Currents decrease in intensity when from the 
interior to the exterior of the bar 

4.—Extremes of speed vary from a fraction of a knot to 4.5 
knots (1 knot 5I cm. per second), apart from exceptional 
upland floods. 


current taking 


speed of ebb currents is generally ereatel 


often double that of the latter 


Coubre ind the 


pro eeding 








By means of experiments with anchored floats, it has been 
ascertained that the currents, which follow more or less the 
same straight line so long as they have not crossed over the 
seaward side of the crescent-shaped bar, assume the character 
of sea currents almost immediately after crossing, that is to 
say, they take all directions in succession around one point. 
We find there the commencement of the marine regime, which, 
however, is less pronounced towards the North, owing to the 
influence of the coast, which causes a preponderance of ebb 
currents in the northerly direction. 

Layers of currents, clearly distinguished from adjacent 
waters by reason of difference of salinity, are also frequently 
met with: such, for instance, as the “‘ blue seamen 
call it, which may be seen in the muddy waters of the estuary 
and particularly in the new entrance channel. 

It should be noted that heavy floods in the river influence 
the ebb as far as the bar. This matter is the subject of further 
study, but we may say that, from careful observations made in 
1935, on the occasion of a very strong tide (coefficient 117) 
and of an exceptionally great rise in the rivers flowing into the 
basins of the Garonne and the Dordogne, it was found that, 
opposite the Pointe de Grave, the ebb current, normally of an 
average speed of 2 to 2.2 knots, reached at its maximum 5.4 
knots (or 2.72 m. per second). This is important as explaining 
the carriage into the sea of colloidal muds not yet sufficiently 
sedimented and the maintenance of depth in navigation channels 
by natural scour. 


$ea, as 


The Recent Series of Geographical Positions of the 
Submarine Bar 

We have made use for this study not only of old pilot charts 
and old maps (dating from 1545 to 1752), but also of the 
Reports of the Mission of Hydrographical Surveyors of the 
French Navy already mentioned (dating from 1825 to 1924); 
the annual returns of the Hydrographical Services of the Port 
of Bordeaux and other various studies carried out by the 
authorities of the pori. 

The changes in the sandy bottom of the Great Bank are slow. 
At a given point, from year to year, the change in height does 
not exceed 5 to 10 centimetres annually. In order, therefore, 
to appreciate the bearing and course of the phenomena, it has 
been necessary to go over fairly long periods of time. 


The Isle of Antros and the City of Noviomagus 

We shall only take into account phenomena of which there 
exist reliable records. We shall not examine whether—as seems 
to some to be intended in the works of the latin geographer 
Pomponius Mela (1st Century) or of Ausonius and Ammianus 
Marcellinus (4th Century)—-the Peninsula of the Medo 
(Meduli) ended towards the North, facing La Coubre, with a 
large island, Antros (Celtt the leaper) varying in dimension 
with the state of the tide, and including the rocks of Cordouan. 


This island would appear to have been situated between the 
main channel on the Charente side of the Gironde and a 
secondary passage, the channel of Soulac, on the shores of 


which is said to have been placed the vanished sea-board town 


of Noviomagus, and the town of Dommoton, where lived 
Theon, that friend of Ausonius who was in the habit of send 
ing him oysters from the locality. We can only say that the 
existence of the Isle of Antros and of a sea shore to the south 


of the island, advanced further seaward than the present shore, 
is not incompatible with the present topography of the Medoc 
or with the theory of the dunes and ancient shores which has 
already referred to. 


In Modern Times 

Limiting ourselves to the information given by the fairly re 
liable documents published since 1677, we find that the channel 
begins with a period of formation and _ regularisation during 
which, far to the seaward, a number of banks called ‘‘ anes ’’ 
(asses) existed, which had disappeared, so far at all events as 
the farthest were concerned, by the end of the 17th 
century. 

In our study, however, we must not dissociate the outer 
estuary which is subject to the fluvial regime of tidal currents 
from the inner estuary properly so-called. The outer bar is 
affected not only by storms but also by ebb currents, which are 
the strongest of the tidal currents, and those depend upon the 
general channels of the estuary, and accordingly upon the silt- 
ing of the river which in its turn depends upon the catchment 
basin. So long as the river itself has not reached a sufficient 
advanced stage of progress towards practical hydraulic equili- 
brium, important concurrent variations will result in the 
external estuary and even if the bar itself. Unfortunately the 
old maps, such as that of 1677, do not give accurate informa- 
tion regarding the interior of the Gironde, but the phenomenon 
is shown clearly on the complete surveys of the 19th and 2oth 
centuries, which cover the river up to the neighbourhood of 
Bordeaux. In addition, the examination which we have carried 
out has borne particularly upon the navigation channel. We 


been 


ones 


have gathered much useful information in the matter from the 
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Port of Bordeaux and Estuary of the Gironde—continued 


work of Count Calletti on the movements of sea bottoms under 
the complex influence of the many causes, regular and irregul 
which affect them. 

From 1792 to 1825, the navigation channel cut the 
Bank in the sector 75 W.-N. The channel then had, between | 
the contours of a depth of 10 m. below zero, a width of over 1 
kilometre, with an average depth of 11 metres at low water 

Since then, it has gradually developed northward by 


Cire t 


swinging of its axis around a centre close to the Pointe 

Coubre, in the main channel. 
Further, a progressive silting was noticed at the same ti | 

as the channel ceased to be rectilinear (for its seaward openi d 

was pushed northward) to transform itself finally into a \ 


(double vee) with points dangerously close to the coast. T] 
northern channel was dreaded by pilots for, in storms f1 


the S.-W. the big waves from the sea, having crossed the | 


form themselves into trains of three waves in close successi 
which do not allow medium-sized vessels to manceuvre 
carry them on the reefs of the coas: of La Coubre. The wid 
and the depth of the channel had decreased from 1,100 met! 
width and 10 metres depth in 1825 to 400 metres width 
7 metres depth in 1930. 

In the ascertainment of these phenomena, we 


used the method employed by hydrographical surveyors to fi 
the variations of depth by means of cross sections: the diff 
ences in volume are shown by the contours of level on colour 
plans where, for instance, the zones eroded are coloured br 
and those silted coloured blue. s| his method shows clearly 
progress of the phenomena. It permits of the termination 
given circumstances and at any given time, of the neutral 
of Cornaglia, as seen by Thoulet. 

We have superposed, upon each of the characteristic 
contours of 5 m., 8 m., zero, the results 


SOD 


and 10 m. below 


successive surveys, and we have found, with only slight v 
tions in relief, a remarkable stability of these contours in sp 
and time, since 1853. The seaward face of the crescent of 
bar, in particular, is now practically stable and regular. V 
may therefore conclude that we have reached a sufficient de g 
of stability to warrant the undertaking of heavy and cost 


works. 
Winds and Storms 


After thus studying what happens in the water and undet 
water with regard to currents and to the bottom of the exte 
estuary, we have examined the other characteristic elemet 
the problem, that is, the action of the wind and the corre 
action of storms. 

As re gards wind action, we have had it our disposal the 
and continuous records of the Lighthouse Authorits 
Coubre, Cordouan, Royan and Pointe de Grave; we h 
closely examined the very detailed records of observatio 
though hitherto not very numerous, carried out by the Autor 
mous Port in the outer harbour of Verdon. We have also fou 


in a notice by Commander Rouch most interesting informat 


which we have compared with that obtained at Royan and git 
in Partiot’s Note on Estuaries, in ISQG2 

The result of the intormation obtained is that considet1 
only the stronger winds, which are the only ones causing 
corresponding to waves capable of appreciably affecting 
bottom at the bar, westerly wind is predominant. The numl 
of storms in the sector S.W. to W. is superior to tl 





of storms in the W. to N.W. sector gusts of WII 
from N.W. are among the most violent The disturbing acti 
of storm waves is thus predominantly in W.-E. 
there seems to be equilibrium of resultant between 
N. and S. round this aver ge direction W.-E. of 
intensity. 

We have now the elements of knowledge 
us to explain clearly the character of the bar of 
Gironde. What is this bar? It is merely the result of 
conflict between sea and rivet [he sea drives 
towards the land the moving mass of debris derived from 
coastal dunes and other marine detritus, which it keeps in cv 
stant motion down to great depths. The river drives out as f 
as possible its waters and its alluvial matter and pushes thi 


direction 
the sect 
maxim 


will enal 


which 
outer 
} 


ceaseless be 


back against the organic mass which the sea is driving lar 
ward. Yet, as we have shown, the bar includes in its comy 


sition only a small proportion of elements brought down by 
river. 

The bar constitutes 
and as regards shape. 
Storms are the force which prevents this submarine delta, 
typical shape, from progressing westward, and which ha 
made it into an anchored or ‘‘ blocked ’’ delta. The substanc: 
brought down by the river would increase this delta if. th: 
were not carried to and deposited on the continental floor 
the coasts of Charente by the effect of the movements of tl! 

sea. In fact, the delta is remarkably stable as regards 
general position, although from time to time it has undergo 
local variations in shape and height. 


a real delta, in the true sense of the wol 


1 


(To be continued), 
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New Quay at Arzew, Algeria 


By LOUIS RAVIER, 


HE Port of Arzew, in Algeria, is a second-class com- 
mercial and fishery port, situated about 20 miles 
East of Oran, accommodating vessels up to 3,500 


n.¥.t. 
It is reached from Algiers just before reaching Oran by way 


of the long railway, the Sud Oranais, which extends as far as 
Figuig, about 400 miles, and Colomb Béchar, about 450 miles 
distant. 


It serves mainly as an exporting port for ‘‘ alfa,’’ a plant 
used in paper-making, and for salt derived from local salt-pans. 
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Quay Wall on “ Ravier™ System. 
For depths of 8m. 20 (27 feet). 


Scale 1—50 


Juring recent years, it has exported annually from 40,000 to 
5 h 


57,000 tons of alfa (much of it going to Great Britain), from 
1:00 to 43,000 tons of salt, and some thousands tons of 
0 r goods, making a total of 76,000 to 112,000 of export 
tonnage. 
tonnage of about the same order is imported every year, 
( isting of coal, oil, spirit, building materials, and general 
cargo. 


he port can now take in vessels drawing 7 metres (23-ft.), 
its good railw: Ly connections should lead to further deve lop 

I t. 

traffic 

favourably 


in 1936 amounted to 930 tons. 
situated natural roadstead, and, in 


he fish 
here is a 


1934, works of improvement were commenced to afford greater 

ter. These consisted in extending the East Jetty from its 
former length of 300 metres to about 700 metres (2,300-ft.) 
for protection of the harbour from the East winds to which it 


Was exposed, and in the creation of an entirely new South Jetty, 
9 metres (3,080-ft.) long, to arrest the drift of sand. 

ver a great part of the large water area, which is thus en 
closed, there will be a depth of from 6 to g metres (20 to 30-ft.) 

at the entrance more than 11 metres (36-ft.) 

\fter building the jetties, it was necessary to lengthen or 
create several moles or quays. As the construction of these 
clled for the manufacture of a large quantity of artificial 


blocks, and it was desired to facilitate the casting and handling 
0! these blocks by forming a block-yard, arranged as conve 


ntly as possible, the works were begun by widening and 
gthening an existing mole, called ‘‘ No. 3.’’ 
The Léon Ballot Algerian Contracting Company, who were 


trusted with the work, proposed, and were allowed to adopt, 
for the economic execution of this work, the “‘ Ravier ’’ system 
‘compound ’’ quay walls formed of specially-shaped hollow 


Fig. 1. 


incien Ingenieur Principal du Genie Maritime 


blocks. This system had previously been employed by the 
same Company, in 1933-4, for the construction of a quay, 250 
metres long and 10m. 40 to 12m. 40 (34 to 41-ft.) high, with 


which is 
Construc- 
210 metres 


9 to I1 metres depth of water alongside, at Bone 
also in Algeria. Another company, the Batignolles 
tion Company, had employed the system for a quay 


long and 11m. 30 high (with 8m. depth at low water) at 
Djibouti, in French Somaliland [These earlier quays were 
described in the French journal Travaux of November, 
1934, and in ‘‘ Engineering ’’ of 14th June, 1935 
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Sections of ~ Ravier™ Blocks. 
Types L, M, N, O. 


Scale 1—50 


We may recall that this type of quay construction is based 
upon the employment of concrete blocks having their hori 
zontal section in the shape of a T or an I, capped by a deck 
ing, underneath which the filling forms to its natural slop 
and that this arrangement reduces the quantity of concrete by 
40 to 50 per cent. in comparison with solid block walls, while 
at the same time increasing the stability has been proved 
by experiments on models, which were remarkably confirmed 


at Djibouti by experiments carried out on the quay itself. The 


model experiments showed that the great stability obtained 
Was largely due to the hold exerted on the blocks by the bac 
filling which surrounded and embedded their tail ends 

At Arzew the same designs were followed as for the quays 


at Bone, except for adapting them to the lesser heights and 


calculating on a surcharge of 6 tons per square metre instead 
of 5 tons at Bone and Djibouti 
The walls vary in height, the quay level being uniform 
throughout at Im. 65 (5-ft. 6-in above mean sea level, but 
the depths under water differing, as follows 
] 1) ‘ 
East Quay, exter " ) Q) 
Sou Quay, at end of M OU) Ss 
. 63 60 ( 
West Quay, N Fronta > on en 
R4) gO 20 t 20 
Fig. 1 shows a typical cross-section of the quay and the 


plans of pre-cast blocks for quays having depths of water of 
8 m. 20 and 5 m. 8o respectively 
There are two types of blocks long ones for wate1 depths ol 
8m.20 and 6m.80, and short ones for depths of 5m.8o or less 
An endeavour has been rar pth 
by employing a limited number of block types with the same 
outline, but of differing heights. 


made to suit the variations 


base 
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Fig. 2. Placing Blocks for No. 3 Jetty. September 20th. 1934. 
The blocks are of cement concrete, made with 230 kilograms to lower a block into place. In this, there can be seen t 
of cement to the cubic metre (6 to 1), and are not reinforced. pairs of grips holding the block by its middle Chere can 


They were cast in metal moulds, thus assuring an easy and be seen a light framework of steel tubing, built up from t 
top of it to stand above wat 


accurate finish at a cost per cubic metre practically equal to block and high enough for the | 
that of ordinary rectangular blocks. They are all 2 m. 98 wide when the block is lowered into place rhis enables the px 
and built up as vertical piers with 5 cm. clearance between tions of the blocks to be regulated, when submerged 
them, so that the spacing of piers is at 3 m. 03 centres. The simple observations taken above water 
capping slab connects the tops of the piers together, and carries Ihe first blocks were moulded on the side of the exist 
the bollards, the weight of which and other forces acting thereon No. 3 Mole, from whence they could be lifted direct by 
re thus distributed over several piers of blocks. floating crane. 

The form of the blocks in T or double-T shape permits of Another photograph (Fig. 3), taken on Ist March, 19 
handling them by grips holding the central portion instead of | shows the larger block-yard which was afterwards formed 


by chains passing under them. This rendered the fixing easier the mole, by this time partly enlarged. Only the blocks on t 
ind more rapid, with less labour. right could be lifted direct by the floating crane from t 
A photograph (Fig. 2), taken on 20th September, 1934, and moulding yard. The others had to be first transported to 
here reproduced, shows the block-setting floating crane about end of the mole by the travelling gantry crane, seen on the | 














Fig. 3. Blockyard on No. 3 Jetty. March Ist, 1935. 
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Port of Arzew. 


© photograph, and under which can also be seen the block 
g handled with a pair of grips. The floating crane then 
e and picked them up at the end of the mole. 
he gantry crane, of cantilever type, high lift and light con 
tion, seen in the same photograph, served for handling the 
1s and for the transport of skips of concrete. 
ie third photograph (Fig. 4), taken on 21st May, 1936, 
vs the mole completed and brought into use along the right 
West) side as a yard for the making of blocks to be used 
onstruction of the jetties, with contractors’ floating plant 
alongside the mght (or West) quay and the end (or 
h) quay, while at the left (or East) quay is moored a 
vessel engaged in trade. 


The Reconstruction of a Thames Bridge 


Pape r on “ The Reconstruction of Chelsea Bridge,’’ by 
5 Buckton, B.Sc. (Eng.), and H. La Fereday, 
st.C.E., was read before The Institution of Civil Engineers 
lesday, 14th December. The Pape r dealt with the replace- 


tvpical of 80 years ago, by an 


of a suspension bridge, 


itially modern structure. Ihe decision to adhere to the 


nsion type of bridge was influenced, on account of the 


t on the river traffic, by the adjacent 4-span railway bridge 

openings of which had originally been planned to suit the 
suspension bridge. [he placing of the new piers on the 
of the old also simplifed reconstruction. As the existing 


anchorages were inadequate and their replacement by 
rs would have been expensive, the self-anchored type of 
ge was adopted. In this type the cables are anchored to 
ends of deep stiffening girders, which run from end to end 
he bridge. An unusual feature in the new bridge was the 
ssion of the portals usually constructed at each pair of 
crs, the necessary lateral support for the towers being, in 
case, provided beneath the roadway. 

n a suspension bridge of the self-anchored type, it was neces 
to complete the stiffening girders betore cable erection was 
menced, and temporary supports to the stiffening girders 
e therefore required unul their weight could be transferred 

the cables. The side spans of the new bridge were suffi- 

ntly strong to carry their own weight between end bearings, 

a temporary mid-support had to be provided for the centre 

n. In view of the requirements of river traffic, the flotation 

thod of erection was adopted. The Paper describes the 


nolition of the old bridge and the construction of the new 








General liew of No. 3 Jetty. May 21st. 1936. 

[he quays in question have thus been in servics wee 
in 1936, and giving full satisfaction 

Anothe quay wall on the s ne sys but £ 
oO I2m. Go, with ageptn or ai t VY Watel ( 
long, is in course of constructior . © main qua 
of Pointe Noire (Black Point) i e French Ce 

new harbour that is under consti o torn ce te 
of the recently completed French ¢ (ocr I 

The system has also be it aopte lol q 
long and 11 m. high, wit { tel 
built at Mostaganem 01 we pal { 
is Arzew, and abo “( etres 5 mile iro ()] 
one nd particulars are ¢ ( 
vork and the m cture re 
ropes. Some figures of s ( 
between a hetics of t 

Publications Received 

| s 4 le ( 

0 1d the 25 ¢ t . ( ( 
decessors Phe numbet ( 
they now provide ( ( 
resn matter includes ( the 
record voyages of s s S Nol \ 
coal export trade, shippi es str ( 
ot the original work h et oroug ( Ce \ the 
tion ot several new ere ( tage cs 
Calendar is issued by le Cor { Lloyd's | 
E.C.3, at the price of od. per stage ext 

Messrs. Stothert na itt Lt | £ ecTs Bat | 
have recently published ell-illustrated brochurs 
pictorial record of the s designs | klectric 
Plant, which they supply e e | conditions of 
takings requiring the use of cranes Che brochure deal 
cipally with the lighter types of Cargo Handling G1 
Cranes with lifting capacities up to 10 is at varving 
and it is pointed out that publications dealit with other 
of heavy-duty cranes and lifting ( such S 
Hercules and Dry Dock Cranes {ting « ( 
300 tons, are also available 











Mackay Harbour Board, Australia 





Excerpts from the Anuual Report 


Financial 

The Statements of Accounts are for the financial year Ist 
January to 31st December, 1936. 

The revenue amounted to {25,516 os. 1d., of which the sum 
of £24,417 9s. 5d. was collected for Harbour Dues (being an 
increase of {6,182 gs. 4d. on the year 1935), {£80 os. od. for 
Contractors’ Deposits, £870 5s. od. for Rents, and {148 §s. 8d. 
for Sundry Receipts. 

The increase in revenue from Harbour Dues is mainly 
accounted for in Outward Raw Sugar, 172,474 tons having been 
shipped during the year 1936, compared with 108,767 tons 
during the year 1935. 

Eliminating Outer Harbour expenditure the revenue exceeds 
the ordinary expenditure by {20,953 17s. 1od. 

Expenditure may be summarised as follows:— 

Administration £2,598 17 10 

a4 9 

1,248 16 8 


Maintenance 
Other Expenditure 


£4,562 2 3 
All old Treasury Loans have now been liquidated. 
Surplus revenue has been utilised in the financing of the 


Outer Harbour construction, and to the 31st March, 1937, the 


sum of £29,500 was used for this purpose. 


Shipping 

The total arrivals of vessels in the port during the year ended 
31st December, 1936, numbered 231, with a registered tonnage 
of 515,825, comprising overseas vessels 31 with a_ registered 
tonnage of 109,059; inter-state vessels 122 with a_ registered 
tonnage of 376,022; intrastate vessels 78 with a registered ton- 
nage of 30,744. 

[his is an increase of 32 vessels with a registered tonnage of 
75,691 over the year 1935. 


Trade 


During the year ended 31st December, 1936, the inward cargo 
amounted to 36,081 tons 6 cwts., and the outward cargo 6,298 
tons 15 cwts., compared with 37,166 tons 19 cwts. inward, and 
6,158 tons 2 cwts. outward for the year 1935. 

Compared with the year 1935, inward cargo shows a decrease 
of 2.92 per cent., whereas the outward cargo shows an increase 
of 2.29 per cent. 


Harbour Facilities 


The Harbour Scheme now under construction consists of an 
enclosed harbour, 140 acres in area, protected by a southern 
and northern breakwater of rubble stone with a concrete cap- 
ping. The stone is obtained from Mount Bassett, 70 chains 
distant from the root of the southern breakwater. Originally, 
wharfage accommodation was to have been provided along the 
southern breakwater with future extensions in the form of three 
piers to be constructed as required, but this procedure has been 
departed from; and the construction of the first of the three 
piers is being proceeded with instead. 

There is a natural depth of 30-ft. at low water of spring tides 
at the entrance, 600-ft. wide, there being a maximum tide range 
of approximately 20-ft. The swinging basin is to be dredged to 
24-ft. at L.W.S.T., and the berthage to 33-ft. at L.W.S.T., 
which at neap tides represents 38-ft. 7-in. and 47-ft. 7-in. 
respectively at high water. At high water of spring tides the 
depth at the berthage will be about 54-ft. and in the swinging 
basin about 45-ft. The harbour will accommodate the largest 
vessel visiting Queensland ports. 

Site 

The site selected is about two miles north of the mouth of the 
Pioneer River, and is being connected by rail and road with the 
city about 3} miles distant. One important factor influencing 
the choice of position was the closing in towards the shore of 
sea-bed contours at the selected site. Mr. Cullen, late Engineer 


for Harbours and Marine, when giving evidence before the 
Committee of Inquiry, in commenting on the scheme, said: 


‘I am in agreement with the reasons dictating the selection of 
the site. Access from the sea would be favourable from a navi- 
gation point of view, and as a vessel entering need not approach 
within 1,800-ft. of the shoal water off Slade Islet, the latter does 
not prejudice the approach.” 


Breakwaters 


The full length of the southern breakwater will be 4,350-ft., 
and of the northern breakwater 3,375-ft.; 
given as 12-ft. above high spring tides. 
the cubic foot) used in exposed positions is of a 


and the height is 
The stone (170-lb. to 
minimum 
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weight of seven tons, the smaller stone being used in the core 
of the breakwaters, and below low water beyond the infiuenc: 
of the sea. The outer slope is 1} to 1 and the inner slope 1 to 

The top of the breakwaters has a minimum width of 27-ft., and 
the width of the base at the outer cants will be approximately 
160-ft. Every precaution has been taken to ensure strengt 
and stability of the breakwaters against cyclonic visitation. 


Wharf and Sheds 


The proposed wharfage is being provided by a concrete pi 
766-ft. in length by 138-ft. in width, commencing from the end 


of a bank 750-ft. in length by 138-ft. in width, constructed of 
over-burden and small stone of the quarry, most of which could 
not be used in the! breakwaters. This pier will be 646-ft. clear 
from the breakwater line at L.W. spring tides. 

Provision has been made for two sheds, one on the pi 
approach bank for the storage of sugar only, and the other « 
the pier proper for storage of sugar and general cargo. \ 
modern elevator system is to be installed. 

Route 
Communication with the city will be by rail and rea 


running almost parallel. The route is around the north-weste1 
side of Mount Bassett, crossing Vine Creek not far from the o 
traffic bridge and then running along the existing roadway 
the rifle range. The road joins the main bitumen Macka 
Habana road at the northern approach of Barnes Creek Bridg 
The total length of new road is 2 miles 45} chains and the wid 
26-ft., 20-ft. of which is bituminous penetration pavement 3-i 
thick on a foundation of 5-in. consolidated ‘‘A’’ class cours 
the whole superimposed on a 4-in. consolidated course of san 
loam. The road is second only to concrete for stability ar 
utility. The sandy loam has the important qualities of not on 
ensuring efficient under-drainage to the road, but 
an inflating course to prevent damp from penetrating upwar 
through the metal. 

A road traffic bridge and railway bridge have been bu 
across Vine Creek. Both are wooden structures on timber pic 
protected against cobra, toredo, etc. The bridge has 
bituminous deck wearing surface. 

Railway bridges are being built across Barnes Creek (sev 
spans on concreted piers to rock), and Pioneer River in a li 
with Brisbane Street (44 spans on concrete piles). The brid 
across the Pioneer River is curved so as to enable the railw: 
line to pass down River Street and connect with the existil 
line in that thoroughfare. 

The superstructure of both bridges will consist of steel gird 
and bracing supporting the permanent way. 

A contract has been let to M. R. Hornibrook Pty, Ltd., f 
the construction of the concrete pier and the railway brid; 
across the Pioneer River at the prices of £238,891 10s. rod. ar 
£25,514 38. 6d. respectively. The Board is constructing tl 
remainder of the scheme. The ultimate the who 
scheme is expected to be in the vicinity of One Million Poun: 
({1,000,000) and the Board will not have any _ difficulty 
financing the repayment of expenditure of this order. 


Outer Harbour Works 


The Board decided on the 25th September to call tenders f 
the works in three sections, viz., Breakwaters and Pier Approac 
Bank; No. 1 Pier; and Brisbane Street Railway Bridge. 

The tenders of M. R. Hornibrook Pty, Ltd., for the pi 
(£238,891 Ios. rod.) and for the railway bridge (25,514 3s. 6d 
were accepted. 

The work on the breakwater was held up during the peri 
August to November for the overhaul of plant, re-laying 
rail track from the breakwater site to the quarry, and gener 
rehabilitation. 

The southern breakwater at the 31st March was out 1,g00-f 
and the Pier Approach Bank 270-ft. The distances of the con 
pleted work are 4,300-ft. and 750-ft. respectively. 

On the 25th September, 1936, the Board, on the recommend: 
tion of the Supervising Engineer, decided to change the berthag 
accommodation of the scheme from the Breast Wharf on tl 
southern breakwater to the No. 1 Pier. The altered scheme « 
wharfage will enable the port to be used earlier than with tl 
original proposal, and 1,532-ft. length of berthage will be pr 
vided instead of 1,200-ft. The width of the proposed pier 
138-ft., compared with r1oo-ft. width of the proposed Brea: 
Wharf. } 

The top width of the breakwaters has been increased fro1 
18-ft. to a minimum of 27-ft., in order to accommodate th 
Telpher crane with safety, besides giving added strength to th 
breakwaters. 

Barnes Creek railway bridge is nearing completion. Th 
northern and southern abutments and three piers are completed 
leaving to be constructed, two piers, the superstructure to b 
placed in position, and the completion of embankment to th 
back of the abutments. 

The expenditure on the whole of the works to the 31st Marc! 
amounted to {£383,087 14s. 2d. | 
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